25. Mar. 20 04 22:56 



S. YAMAMOTO OSAKA 



NO. 7313 P. 3/239 



EXPRESS MAIL NO. EV336654780US 
1/236 ! 



SEQUENCE LISTING 

<11Q> FURUSAHA, Mitsuru 

<120> Method and system for rapidly conferring a chaired trait to an organism 

<13Q> NE0001-1US 

<150> JP 2003-02898 
<151> 2003-3-28 

<150> US 10/684,141 
<151> 2003-10-10 

<16Q> 05 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 3551 
<212> DMA 

<213> Saccharorrycas carevisiae 
<400> 1 

acgcgtaact ttttattcta taaaatgtto aatgaggaca tctgctattc gcttatgaag 60 
aaoaaacact cagtactact gatotaagfcc aattttcaag gataaaggaa aatagatatt 120 
gagcacttgc tattaagcat taatctttat acatatacgc aoagcaatge gtgaaaaaag 180 
atcccttocc atggttgatg tgaagatGga tgacgaggat actccocagt tggaaaagaa 240 
aatcaaacgg esaatcaatag atcatgetgt tggaagtgaa cctgtttcaa fiaatagagat 300 
tattcegagt gattcttttc gaaaatataa tagtcaaggc ttcaaagcaa aggatacaga 360 
tttaatgggt acgcaattag agtctacttt tgaacaagag dtatcg&aaa tggaacatga 420 
tatggccgac caagaagagc atgacctgtc ateattcgag cgtaagaaac ttooaaccga 480 
ttttgaocca agtttgtatg atatttcttt ccaacaaatt gatgcggaac agagcgtaot 540 
gaatggtatc aaagatgaaa atacatctac c^tggtaagg ttttttggtg tcactagtga 600 
aggadactct gtactttgta atgttacagg gttcaagaao tatotttacg tcccagcgcc 660 
oaattcttcc gacgetaacg atoaggagca aatcaacaag tttgtgcact atttaaacga 720 
aacatttgac cacgctattg attogattga agttgtatct aaacagtcta tctggggtta 780 
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aacatttgao 


oacgctattg 


attcgattga 


ttcoggagat 


accaaattac 


cattctggaa 


caaaotgcgt 


ACtgCfftttg 


flgBS^rtoa 


cflcffactact 


tatgataaca 


ttgCGtaaad 


cggtstgtcc 


tggataaoat 


taccaaaagg 


agtttcctct 


tgtcagttgg 


aagtttcaat 


tgagggtgat 


tggtctcata 


oagctecatt 


tgfftaggatt 


ggcgtotttc 


cggaacctga 


tgtgagtatt 


gctggcgcta 


agaaaccatt 


ctcacccata 


acaggttcaa 


4. f , , 1 1 1 I i i 

tgaLLLLltC 


ttggcgtaao 


tttatcatca 


aagttgatcc 


ttttgatatc 


ccttatcttt 


taaaocgtgc 


ttttggaagg 


trtaaaaaccg 


ttaaecaaga 


ttatggtaca 


agagaaacca 


aaaatgtcaa 


gcaatttatt 


cagcgtgagt 


ataaactaag 


ctttttaggt 


gaacagaagg 


aggatgtaaa 


cgatagtgaa 


acaagaagaa 


ggttggccgt 


aaggettatg 


gaaaaactaa 


tggcgttagt 


tgtgecattt 


tcatatttac 


tagotcgtgg 


tcgaaagtgo 


ctggagattg 


atactgtgart 


ocaatatgag 


ggtgccactg 


ttattgagoc 


aactt*tggat 


ttcaattctt 


tatateoaag 


aaoaotttgt 


aacaaagcta 


ctgtagagag 


cataacacct 


aatKga^att 


atttt^ttac 


tattctggat 


gaattaataa 


gtgctagaaa 


ggatccattc 


aaaagagatg 


ttttaaatgg 


ctctgtctat 


ggttttacag 


gagogacggt 


atotgttact 


gcttatggtc 


gtaccatgat 


atattgtata 


aagaatggtt 


ataagcacga 


cgttatggta 


aagtttggta 


oaacagattt 


tgccaaatat 


gtotccactc 


tattcaaaca 


cttccottao 


cttttgataa 


ataaaaagcg 


caagtttgac 


aagttggaoo 


aaaaaggttt 


ggtttctatt 


gttatgaata 


aagttttaaa 


tgctttagct 


tttgtcagag 


aaactatoaa 


aaagttgatt 


atatcaaaga 


cgttagccoc 


tttggctgaa 


cgtatgaaga 





agttgtatct aaacagteta tctggggtta 780 
aatatacgtd acctatccgc atatggtcaa 840 
tctttcattd aactogtggt tttctaacgg 900 
tttaaggtta atggtaaatt gtggaattgt 960 
aaagtattcg atgattgagc ctaataacag 1020 
taattatcgt aaoctaatag cacatcctgo 1080 
gcgtatcatg tcctttgata tegagtgtgc 1140 
atacgatcoo gtcatccaaa ttgccaacgt 1200 
cattcgtaat gtgtttactc tgaatacatg 120) 
ccacgccact gaagaggaaa tgttgagoaa 1320 
tgatgttato attggttata atactacaaa 1380 
aaaggcgcta aaggtgaatg atttcccata 1440 
aattaaagag tctgtgttot cttcgaaggc 1500 
tattgaoggo cgattacagt tggatctttt 1560 
atcctacacg ttgaatgeag tctctgcgca 1620 
ttatagcatc atttctgatc tacaaaatgg 1680 
ttactgtttg aaagacgcct acctgccttt 1740 
taactataoa gaaatggctc gtgttacagg 1800 
teaacaaatt aaagttgttt cteaaotatt 1860 
aoctaacatg caatctoagg cctctgatga 1920 
tattogtggt tattacgatg taccgattgc 1980 
tattatgatg gcgcacaacc tatgttatao 2040 
attgaatctt aaaattgacg aagactacgt 2100 
cacaaaaaga aggcgtggta tattacc&at 21 60 
acgcgctaaa aaagatctga gagatgagaa 2220 
tagaaaattg gctttgaaga tttcagctaa 2280 
gsxtaaattg ccatgtttag ccatttctto 2340 
tttaaaaact aaaaccgcag tccaagaaaa 2400 
tgccgttgtg gtttacggtg acaotgatto 2460 
aaaggaagot atggatcttg gtacogaagc 2520 
tocgattaao ttagaatttg aaaaagcata 2580 
ttatgcaggt ttattctgga ctaatcctga 2640 
tgcttctgtc cgtcgtgatt cctgttcott 2700 
gaaaatttta attgaaagaa atgtagatgg 2760 
tgatattotg cataatagag tagatattto 2820 
aaattacaca aatccacagc cgcacgccrt 2880 
cgttggtcca aatgttggtg atcgtetgga 2940 
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otatgtcatt atcggtggta atgataaact ttaceataga gcagaagato oettatttgt 3QQQ 
actagaaaao aatattcaag tggattcgcg otattattta actaateaat tacaaaatoc 3060 
aatcattagt attgttgcac ctattattgg ogaoaaacag gegaacggta tgttcgttgt 3120 
gaaatccartt eaaattaaca caggctctca aaaaggaggc ttgatgagct ttattaaaaa 3180 
Hgttgaggct tgtaaaagtt gtaaaggtcc sttgaggaaa ggtgaaggcc ctctttgttc 3240 
aaactgtcta gcaaastctg gagaattata cataaaggoa ttatacgatg tcagagattt 3300 
agaggaaaaa taotcaagat tatggacaca atgccaoagg tgcgctgrta acttacatag 3360 
tgaagttttg tgttcaaata agaactgtga cat tt t tt at atgcgggtta aggttaaaaa 3420 
agagctgcag gagaaagtag aaoaattaag eaaetggtaa aaaacgatag ggtracacat 3460 
catattagga ttaagaaagg ctaacaactt tttgcatgtt gfftggatata tatgtatata 3540 
taaatagata c 3551 



<210> 2 
<211> 1097 
<212> PRT 

<213> S&dk&ranycBS carev is iae 
<400>2 

Met Ser Qlu Lys Arg Ser Leu Pro Met Va) Asp Val Lys I la Asp Asp 
16 10 16 

Qlu Asp Thr Pro Gin Leu Glu Lys Lys I le Lys Arg Gin Ser I la Asp 
20 25 30 

His Gly Val Gly Ser Glu Pro Val Sar Thr I la Glu I la lie Pro Ser 
35 40 45 

Asp Sar Pha Arg Lys Tyr Asn Ser Gin Gly Pha Lya Ala Lys Asp Thr 
50 55 60 

Asp Leu Mat Gly Thr Gin Leu Glu Ser Thr Pha Glu Gin Glu Leu Ser 
65 70 75 80 



Gin Mat Glu His Asp Met Ala Asp Gin Glu Glu His Asp Leu Ser Ser 
85 » 95 
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Pha Glu Arg Lye Lys Leu Pro Thr Asp Phe Asp Pro Ser Leu Tyr Asp 
100 105 110 

I le Ser Phe Gin Gin I le Asp Ala Glu Gin Ser Vel Leu Asn Gly I le 
116 120 12S 

Lys Asp Qlu Asn Thr Ser Thr Val Va I Arg Phe Phe Gly Vel Thr Ser 
130 135 140 

Glu Gly His Ser Val Leg Cys Asn Val Thr Gly Phe Lys Aen Tyr Leu 
145 160 155 160 

Tyr Val Pro Ala Pro Aen Ser Ser Asp Ala Asn Asp Gin Glu Gin I le 
165 170 175 

Asn Lys Pha Val Hie Tyr Leu Asn Glu Thr Phe Asp Hie Ala I le Asp 
180 185 1» 

Ser I le Glu Val Val Ser Lye Gin Ser lie Trp Gly Tyr Ser Gly Asp 
195 200 205 

Thr Lys Leu Pro Phe Trp Lye I le Tyr Val Thr Tyr Pro His Met Val 
210 215 220 

Aen Lye Leu Arg Thr Ala Pha Qlu Arg Gly His Leu Ser Phe Asn Ser 
225 230 235 240 

Trp Phe Ser Asn Gly Thr Thr Thr Tyr Asp Aen I le Ala Tyr Thr Leu 
245 250 255 

Arg Leu Met Val Asp Cys Gly I le Val Gly Met Ser Trp I le Thr Leu 
260 265 270 



Pro Lye Gly Lys Tyr Ssr Mat I le Glu Pro Asn Asn Arg Va I Ser Ser 
275 280 286 



Cys Gin Leu Glu Val Ser I le Asn Tyr Arg Asn Lsu I le Ala His Pro 
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290 295 300 

Ala Qlu Gly Asp Trp Ser His Thr Ala Pro Leu Arg I le Mat Ser Phe 
306 310 315 320 

Asp | |a Qlu Cys Ala Gly Arg Me Gly Val Pha Pro Glu Pro Glu Tyr 
326 330 335 

Asp Pro Val I la Gin I le Ala Asn Val Val Ser I le Ala Q|y Ala Lye 
340 345 350 

Lys Pro Pha I le Arg Asn Val Phe Thr Leu Asn Thr Cys Sar Pro I le 
355 360 385 

Thr Gly Ser Met I le Pha Sar His Ala Thr Glu Glu Glu Mat Leu Ser 
370 375 380 

Asn Trp Arg Asn Phe i la | la Lye Val Asp Pro Asp Val I le lie Gly 
385 390 395 400 

Tyr Asn Thr Thr Asn Pha Asp I le Pro Tyr Leu Leu Asn Arg Ala Lye 
405 410 415 

Ala Leu Lye Val Asn Asp Pha Pro Tyr Phe Gly Arg Leu Lys Thr Val 
420 425 430 

Lys Gin Glu lie Lya Glu Ser Val Pha Ser Sar Lya Ala Tyr Gly Thr 
435 440 445 

Arg Glu Thr Lys Asn Va| Asn I le Asp Gly Arg Leu Gin Leu Asp Leu 
450 455 460 

Leu Gin Phe I la Gin Arg Glu Tyr Lye Leu Arg Ser Tyr Thr Leu Asn 
465 470 475 480 



Ala Val Sar Ala Hie Phe Leu Gly Glu Gin Lya Glu Asp Val His Tyr 
485 490 495 
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Ser lie I le Ser Asp Leu Qln Asn Gly Asp Ser Qlu Thr Arg Arg Arg 
500 505 510 

Leu Ala Val Tyr Cye Leu Lya Asp Ala Tyr Leu Pro Leu Arg Leu Met 
515 520 525 

Olu Lys Leu Met Ala Lau Val Asn Tyr Thr Glu Mat Ala Arg Val Thr 
530 535 540 



Gly Val Pro Phe Sar Tyr Leu Leu Ala Arg Gly Gin Gin Ma Lya Val 
545 550 555 660 



Val Ser Gin Leu Phe Arg Lya Cya Leu Glu I le Asp Thr Val i la Pro 
565 570 575 

Asn Met Gin Ser Gin Ala Sar Asp Asp Gin Tyr Glu Gly Ala Thr Val 
580 585 590 

I la Qlu Pro I le Arg Gly Tyr Tyr Asp Val Pro I le Ala Thr Lau Asp 
595 600 805 

Phe Asn Ser Lau Tyr Pro Sar Me Met Met Ala His Asn Lau Cye Tyr 
610 615 620 

Thr Thr Leu Cye Asn Lys Ala Thr Val Glu Arg Lau Asn Lau Lya I la 
625 630 635 640 

Asp Glu Asp Tyr Val I la Thr Pro Asn Gly Asp Tyr Phe Val Thr Thr 
645 650 655 



Lys Arg Arg Arg Gly I le Leu Pro Me Me Leu Asp Glu Lau Me Ser 
660 666 670 



Ala Arg Lys Arg Ala Lya Lya Asp Leu Arg Asp Glu Lys Asp Pro Phe 
675 680 685 
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Lys Are Asp Val Leu Asn Gly Arg Qln Leu Ala Leu Lys I la Ser Ala 
690 695 700 

Asn Ser Val Tyr Gly Pha Thr Gly Ala Thr Val Gly Lya Leu Pro Cys 
705 710 715 720 

Lag Ala I le Ser Ser Ser Val Thr Ala Tyr Qly Arg Thr Mat I la Leu 
725 730 735 

Lys Thr Lya Thr Ala Val Gin Glu Lya Tyr Cys I la Lya Asn Gly Tyr 
740 745 750 

Lya His Asp Ala Val Val Val Tyr Gly Asp Thr Asp Ser Val Met Val 
755 760 765 

Lys Pha Gly Thr Thr Asp Leu Lys Glu Ala Mat Asp Leu Gly Thr Glu 
770 775 780 

Ala Ala LyB Tyr Val Ser Thr Leu Phe Lys His Pro I le Asn Leu Glu 
785 780 795 BOO 

Phe Glu Lys Ala Tyr Phe Pro Tyr Leu Leg I le Aen Lys Lys Arg Tyr 
805 810 815 

Ala Gly Leu Phe Trp Thr Asn Pro Asp Lya Phe Asp Lys Leu Asp Gin 
820 825 830 

Lya Gly Leu Ala Ser Val Arg Arg Asp Ser Cys Ser Leu Val Ser I le 
835 840 845 

Val Met Asn Lys Val Leu Lys Lys I le Leu i le Glu Arg Asn Val Asp 
850 855 860 

Gly Ala Lau Ala Pha Val Arg Glu Thr lie Asn Asp lie Leu His Asn 
865 870 875 880 



25. Ma r. 2004 22:57 S. YAMAMOTO OSAKA NO. 7313 P. 10/239 



8/236 



Arg Val Asp I le Ser Lya Leu l le | la Ser Lya Thr Leu Ala Pro Asn 
885 890 895 

Tyi- Thr Asn Pro Gin Pro His Ala Val Leu Ala Qlu Arg Met Lys Arg 
900 90S 910 

Arg Slu Gly Val Qly Pro Asn Val Gly Asp Ant Val Asp Tyr Val I Is 
915 920 926 

I Is Qly Gly Asn Asp Lys Leu Tyr Asn Arg Ala Glu Asp Pro Leu Phe 
930 935 940 

Val Leu Glu Asn Asn I le Gin Val Asp Ser Arg Tyr Tyr Leu Thr Asn 
945 950 955 950 

Gin Leu Gin Asn Pro I le I la Ser I le Val Ala Pro I le I le Gly Asp 
965 970 975 

Lys Gin Ala Asn Gly Met Phe Val Val Lys Ser I le Lya I le Asn Thr 
980 985 990 

Gly Sar Gin Lya Gly Gly Leu Mat Ser Phe lie Lys Lya Val Glu Ala 
995 1000 1005 

Cys Lya Ser Cys Lys Gly Pro Leu Arg Lys Gly Glu Qly Pro Leu Cys 
1010 1015 1020 



Ser Asn Cys Leu Ala Arg Ser Gly Glu Leu Tyr I le Lys Ala Leu Tyr 
1025 1030 1035 1040 

Asp Val Arg Asp Leu Glu Glu Lye Tyr Ser Arg Leu Trp Thr Gin Cys 
1045 1050 1055 

Gin Arg Cys Ala Gly Asn Leu HI a Ser Glu Val Leu Cys Sar Aan Lys 
1030 1065 1070 
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Aan Cys Asp I le Pha Tyi" Mat Arg Val Lys Val Lys Lya Glu Leu Gin 
1075 1080 1085 

Glu Lys Val Glu Gin Leu Ser Lys Trp 
1090 1095 



<Z10> 3 
<211> 7505 
<212> DMA 

<213> Saccharonycas cerevfelae 
<400> 3 

cgctotgGGO tagttggaat gccategaac cacgaggatc ttggaatgga aaaccaccgc 60 
cactgccatt taagtttgca ttcatattcg cattacottg gccattcacg ggcstgttco 120 
tcggaatttg cattggtegt tgGtgttgtg gagtgtggga aaagcgatcg ttaacgccat 160 
tctgctoact tgttgcatat gogtacggat tataagacat cttggtatgg gcctttggtt 240 
ttcffttttct gctattgata ctcagtagcg aggtcttara atcgaaaagt caaaaagatg 300 
agttgtaffta taaaacaaca gotctggtgt gnaatatgga tcttgataoa gagtctcgga 360 
tatgotgttt tagcactgag aaaaagtqat agtaacaetg tcagtgttcg tcaaaggccc 420 
aagtttattg tcatttgaat tgtcagaatg gtttattttc aggtagggta acoagaaogc 480 
fftaflgtttct tgcatctttt acoattttaa ctggaagagg acctatoaaa aagagcatat 540 
gataatgaaa gagcacattc tatcaagata acactctcag gggacaagta tatgatgttt 600 
ggcaflgaaaa aaaacaacgg aggatctbco actgcaagat attcagctgg oaacaagtac 660 
aacaoactct caaataatta tgcgottagc gcgcaacagc tcttaaatgo tagtaagatc 720 
gatgacatcg attcgatgat gggatttgaa agatacgtao cgccgcaata caatggcagg 780 
tttgatgcga 4ggatataga tcagattcca ggoogcgtag ggtggctgac gaaoatgcsc 840 
goaacgctgg tctctcagga aacottatcc agtggtagta atggoggcgg caattcgaat 900 
gacggagaac gtgtaaogac caaccaaggt atttecggag ttgacttcta ctttttagat 960 
gaagagggtg ggagcttcaa gtcgacagtt gtctatgaco catacttctt tattgcgtgt 1020 
aaogatgaat caagagtaaa tgatgtggag gaactagtga aaaaatatct ggaatcttgt 1080 
ctcaaaaget taoaaataat tagaaaggaa gatcttacoa tggacaatca cottttaggg 1140 
ctgcagaaga oacttattaa gttatcattt gtaaattoca atcagttatt cgaggocagg 1200 
aaaotectga ggccaatctt gcaggataat gccaataata atgtgcaaag aaatatatat 1260 
aacgttgctg caaatggoto ggaaaaagtt gacg&oaaac atctgatcga agatatoagg 1320 
gaatatgatg tgccgtatca tgtccgagta tctatagaca aggacattag egtcggtaaa 1380 
tggtataagg taactcaaca gggattcatt gaagatacta ggaaaattgc atttgccgao 1440 
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cctgtggtaa tggcatttga tatagaaacc acgaagacgc ctttgaaatt cccggattoo 1500 
gocgtagatc aaataatgat gatttogtat atgategatg gggaag^ttt tttgataoca 1560 
aatagggaga taatctctga ggatattgaa gactttgagt atacaoogaa accggagtat 1620 
cctggttttt toaccatatt taacgaaaac gatgaagtgg cgcttctaca aa g g ttttlt 1680 
gaacatataa gagatgtacg acccactgtt atatooacct tcaatggtga ctttttcgat 1740 
tggoetttta tacataacag aagtaagatt cacggottgg acatgttega tgaaattggt 1800 
ttcgctocag atgctgaagg tgagtacaag tcctcataot gctctcacat ggattgttto 1B60 
cgttgggtga agcgtgattc ttatttacca caaggttccc agggtttaaa agctgttaot 1920 
caatotaago taggttataa occaattgaa ctggatcccg aattaatgao gccgtatgca 1960 
tttgaaaagc cacagcaoct ttacgaatat tctgtttccg atgoagtcgc tacgtattac 2040 
etttacatga aatatgttca tccttttatc ttttccottt gtactattat tectttgaaa 2100 
ecggatgaaa eattgagaaa gggtaccggt aotttgtgtg aaat g t t gtt gatggttcaa 2160 
gcttatcaac ataatattct tctacoaaat aagcatacag atcccattga gaggttctat 222 0 
gatggacatc ttctagaatc cgagacttao gtgggtggao atgtggartc attagaagct 2280 
ggtffttttta ggagtgattt gaagaatgaa ttcaagatag atccttctgo oattgatgaa 2340 
ttattacaag aattaccaga agctttgaaa tttagtgtgg aagttgaaaa taagtccagt 2400 
gtagataaag taacgaattt tgaggaaata aaaaaccaga taacgcagaa attattagag 2460 
ttgaaggaaa aoaatataag aaacgaacta cctttgatct ateatgtaga tgtcgoetct 2520 
atgtaccciaa acatcatgac tacaaataga ctacaaccag atagtatoaa agcagagcgc 2680 
gattgtgcta gttgcgattt taatagaocc ggaaaaacct gtgtaagaaa gttaaaatgg 2640 
gcttggagag gagaattctt tcccagtaag atggatgagt ataaeatgat caagogtgca 2700 
ttacaaaatg agacttttcc CaaOaaaaac aagttttcta aaaagaaagt tttgaoattt 2760 
gatgaactaa gttacgcag a ocaagttatc cacataaaaa aacgtttaac tgaatattca 2820 
aggaaagttt atcartagggt taaagtatca gaaarttgtcg aacgagaagc cattgtctgc 2880 
caaagagaaa atccattota cgtcgatacc gtgaaatoct ttcgtgatag gcgttacgaa 2940 
ttcaaaggtt tagccaagac ttggaaggga aatotgtcca aaattgaccc atctgataag 3000 
catgcgagag acgaggccaa aaagatgatt gtgctttatg actcattaca attagctcao 3060 
aaagttattt tgaattcgtt ttatgggtat gttatgagga aaggotctog ttggtattcc 3120 
atggaaatgg eggggattac gtgtttaaca ggtgccacga tcattcaaat ggcgagagot 3180 
ttagtagaaa gggtaggaag accattagaa ttagatactg atggtatttg gtgtatetta 3240 
ccaaaatctt tccctgaaac ttaotttttt acattagaaa atggtaaaaa gctttatotc 3300 
tcctaoccat gttccatgot gaattacaga gttcaccaaa agtttacgaa tcaccaatao 3360 
caagaattaa aagacocatt gaactatata tatgagacgo acagtgaaaa cacgattttt 3420 
ttcgaagttg acggaccata taaggccatg attttgccta gttccaagga agaaggaaaa 3480 
ggtataaaga aaagatatgo tgtcttcaat gaagacggot caottgatga actgaaaggt 3640 
tttgaattga agaggcgtgg tgaattacaa otaataaaaa attttcaaag tgatattttc 3600 
aaggtctttt tggaaggtga tacattagaa ggatgttaca gtgctgtagc aagcgtatgt 3660 
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aaccgttggt tagatgttot tgattcacat ggtcttatgt tagaagatga agacttggto 3720 
agtttgattt gtgaaaatag aagtatgtca aaaactttaa aggaatatga agggcaaaaa 3780 
tctacttcta ttacgacggc aaggagattg gggg attt tt tgggtgaaga tatggtaaaa 3840 
gataaaggtc tacaatgtaa atatattatt agttcaaaac ctttcaatgc aeotgt±*6t 3900 
gaaogagcca ttccagtcgc aatattttca gcggacattc ceatcaaaag gtcttttctg 3960 
aggcgatgga cattagatoc atctttggaa gatatggata tqagaaccat aatcgattgg 40ZO 
ggttattata gagaaagact tggatctgct atacaaaaga taattactat tccagcagoa 4080 
ttaaaagggg tttccaatcc tgttccaagg gttgaacato oagattgget aaaaagaaaa 4140 
atcgctacaa aggaggataa $tttaagcag aottcactaa ccaaattttt ttogaagaoa 4200 
aagaatgtac caacaatggg caagataaaa gatatcgagg atttgtttga aceaactgta 4260 
gaagaagata aogccaaaat taaaattgca agaacftacta aaaagaaagc cgtatccaag 4320 
aggaaaagoa atcagcttao aaatgaagaa gatccactag tattgccctc ggagattcct 4380 
tooatggacg aggactatgt tgggtggcta aattatcaaa aaattaaatg gaaaatccaa 4440 
gcaagagata gaaagcgtcg agaceaatta tttggtaata caaaoagctc ccgtgaaaga 4600 
agtgcactag gaagtatgat taggaagcaa gctgaatcat atgcgaactc cacttgggag 4560 
gtcttacaat acaaggattc Gggtgagoca ggggttttgg aagtatttgt aaeaattaat 4620 
ggcaaagtcc agaacatoao cttccatata ccaaaaacta tttatatgaa attcaaatct 4680 
caaacaatgc ogctecaaaa gattaagaat tgccttattg aaaaatcttc tgcatcgtta 4740 
ccaaataatc ccaaaacgtc taatccagoa ggcggtcagc tattcaaaat tactctaccg 4800 
gaetctgtct ttctggaaga aaaggaaaac tgcactagta tcttoaaoga tgaaaatgta 4880 
ottggtgtat ttgagggeac tatcactcct catcaaagag cgatcatgga tttgggagct 4920 
tcggtaacgt ti^cgctcaaa agcaatgggt gcgttaggca agggaataca gcagggtttt 4980 
gaaatgaagg atctttcaat ggoggaaaat gaaaggtatc tgagtggatt ttcaatggac 6040 
attggctatt tactacattt cccaacatca attgggtatg aatttttttc attattcaag 5100 
tcatggggag atactattac tatattagtt ttgaaasoat ccaaccaggo tcaggaaata 5160 
aatgcotcat cattaggaoa aatatacaaa caaatgtttg aaaaaaagaa aggtaaaata 5220 
gaaacatatt ottatttggt tgatattaaa gaagatatca attttgagtt tgtatatttt 5280 
aoagatatct caaaattgta cagaaga&ta tcacaggaaa otactaaatt aaaagaagaa 5340 
agaggtctgc agtttttaot cttgttacaa tctccgttta tcactaagct cttaggcaca 6400 
atccggcttc taaaccagat gnccattgtt aagotttGCt tgaatgaagt tcttctaoco 5460 
caattgaaot ggcaeccgac attattgaag aaacttgtta accacgtttt atccagtggt 5520 
tcgtggattt ctcacttgat caagttatcc cagtatasta acattccaat ctgtaatttg 5580 
aggctggata gtatggatta tattattgat gttetttatg caagaaaact aaaaaaagag 5640 
aacfftegtge tttggtggaa tgagaaagct ocaottccag atcatggagg cattcaaaat 5700 
gattttgatt taaatacatc atggataatg aatgattcag aatttcccaa aattaataao 5760 
tcaggtgtgt atgacaatgt agttctcgat gttggtgttg ataatttaac agtgaacaca 5820 
attttgacat cagcattaat eaatgatgct gaaggcagtg atetagttaa oaataatatg 5880 
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ggtatagatg acaaagatgc c g tt at taao tcgccatctg aattcgtgea cgaegccttt 5940 
tctaatgacg ctttgaatgt tttaagaggt atfttaaagg agtggtggga tgaggoccta 6000 
aaagaaaatt caaccgcaga t tt g tt ggta aattcoctgg caagttgggt tcaaaacccg 6060 
aatgcgaaac tattcgacgg attactaaga tatcacgttc ataacttaas aaaaaaagcc 6120 
ttacttoaat tagtaaatga atttagtgca cttggctcaa ctattgtarta tgoagacagg 61 80 
aatcaaatte taataaagao aaacaagtac tcacctgaaa actgttaogo otacagccaa 6240 
tatatgatga aggoasttag aacaaatcca atgtttagtt atctggaott aaatatcaaa 6300 
cgttattggg atctgctaat atggatggat aagtttaatt ttagtggatt agcatgtatt 6360 
gaaatagagg aaaaggaaaa toaggettat accgctgttt cgcaatggsa actaaajaajs 6420 
tttctgtcao caatatartea gcccgaattt gaggattgga tgatgatoat attggatagt 6480 
atgctaaaga caaagcagag ctatetaaaa ttgaattcag ggacgcaaag acctacocaa 6540 
atagttaatg taaaaaaaca egataaggaa gatagtgttg aaaactcgtt gaacggattt 6800 
tctcaccttt tttceaaacc actaatgaaa agagtcaaaa agotttttaa aaaccagcaa 6660 
gagttdattt tagatcctca gtatgaggca gaotatgtta ttcotffttct tOGtggttaa 6720 
catctgaatg tgaaaaatcc ccttctagaa ottgtcaaat cactctgoca tgtoatgtta 6780 
ctttcaaaga gtacaatttt agaaatcagg aocctgagaa aagaactgct gaagatattt ©40 
gaattgogtg agtttgctaa agtagcggaa ttcaaagate caagtttgag tctcgtggtg 6900 
ocggattttt tatgtgaata ct*ttttttc atttctgata ttgacttttg taaggcagct 6960 
octgaateta ttttttcatg cgtcagatgt cacaaagcct ttaatcaagt attgttgoaa 7020 
gaacacctga ttcaaaaact acgttctgat atcgaatoct atttaattca agatttgaga 7080 
tgctccagat ftcataaagt gaaacgtgac tatatgagtg occ&otgtec atgtgccggc 7140 
gcgtgggaag gaaotctccc cagagaaagc attgttcaaa a^ttaaatgt gtttaagcaa 7200 
gtagccaagt attacggttt tgatatatta ttgagttrta ttgctgattt gaocatatga 7260 
staagcagta tataacgcga ggttcaatgg cctctttaoc atgaaaaaaa aaaaaaaaaa 7320 
aaaaaaaagg taaggaaaaa gartattttc aatteetttc tgaacatata aatataaata 7380 
accgaaaaat tagcccttga acataattaa cactcttctt tgatatttaa atoaoaasta 7440 
cttttctttt attttcttct taatactttt ggaaataaaa tgaatgtgac csetccggaa 7500 
Sttge 7505 



<21Q> 4 
<211> 2222 
<212> PRT 

<213> Saccharamycas cerevislae 
<40Q> 4 

Mat Mat Phe Qly Ly 8 Lys Lys Asn Asn Qly Gly Ser Ser Thr Ala Arg 
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10 



15 



Tyr Ser Ala Gly Aen Lye Tyr ten Thr Leu Sar Aen Asn Tyr Ala Leu 
20 25 30 

Ser Ala Gin Gin Leu Leu Asn Ala Ser Lys I le Asp Asp I le Asp Ser 
36 40 45 

Met Met Gly Pha Glu Arg Tyr Val Pro Pro Gin Tyr Asn Gly Arg Phe 
50 65 60 

Asp Ala Lys Asp He Asp Gin He Pro Gly Arg Val Gly Trp Leu Tnr 
65 70 75 80 

Aen Met His Ala Thr Leu Val Ser Gin Glu Thr Leu Ser Ser Gly Ser 
85 90 95 

Asn Gly Gly Gly Asn Ser Asn Asp Gly Glu Arg Val Thr Thr Asn Gin 
100 105 no 

Gly I le Ser Gly Val Asp Phe Tyr Phe Leu Asp Glu Glu Gly Gly Ser 
115 120 126 

Phe Lys Sar Thr Val Val Tyr Asp Pro Tyr Pha Phe I le Ala Cys Asn 
130 135 140 

Asp Glu Ser Arg Val Asn Asp Val Glu Glu Leu Val Lys Lys Tyr Leu 
145 150 155 160 

Glu Sar Cys Leu Lys Ser Leu Gin I le I le Arg Lys Glu Asp Leu Thr 
165 170 175 



Met Asp Asn His Leu Leu Gly Lau Gin Lys Thr Leu I le Lys Leu Sar 
180 186 190 



Phe Val Asn Ser Asn Gin Leu Phe Glu Ala Arg Lys Leu Lau Arg Pro 
195 200 205 
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I le Leu Gin Asp Asn Ala Asn Asn Asn Val Gin Arg Aen I le Tyr Asn 
210 216 220 

Val Ala Ala Asn fl|y Ser Glu Lys Val Asp Ala Lys His Leu I le Glu 
225 230 235 240 

Asp I le Are Qlu Tyr Asp Vel Pro Tyr His Val Arg Val Ser I le Asp 
245 250 2S5 

Lys Asp Ms Arg Val Gly Lys Trp Tyr Lys Val Thr Gin Gin Gly Phe 
260 265 270 

I le Glu Asp Thr Arg Lys I le Ala Phe Ala Asp Pro Val Val Met Ala 
275 280 285 

Phe Asp I le Glu Thr Thr Lys Pro Pro Leu Lys Phe Pro Asp Ser Ata 
290 295 300 

Val Asp Gin I le Met Met I le Ser Tyr Met I le Asp Gly Qlu Gly Phe 
305 310 315 320 

Leu I le Thr Aen Arg Glu I la Me Ser Glu Asp I le Glu Asp Phe Glu 
325 330 335 

Tyr Thr Pro Lys Pro Glu Tyr Pro Gly Phe PhB Thr I le Phe Asn Glu 
340 345 350 

Asn Asp Glu Val Ala Leu Leu Gin Arg Phe Phe Glu His I le Arg Asp 
366 360 365 

Val Arg Pro Thr Val I le Sflr Thr Phe Asn Gly Asp Phe Phe Asp Trp 
370 375 380 



Pro Phe I le His Asn Arg Ser Lys I le His Gly Leu Asp Met Phe Asp 
385 390 395 400 
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Glu lid Qly Pha Ala Pro Aeo Ala Glu Gly Glu Tyr Lye Ser Ser Tyr 
405 410 415 

Cys Ser Hie Met Aep Cye Phe Arg Trp Val Lye Arg Asp Ser Tyr Leu 
420 426 430 

Pro 8ln Qly Ser Gin Gly Leu Lys Ala Val Thr Gin Ser Lye Leu Gly 
435 440 446 

Tyr Aen Pro I le Glu Leu Asp Pro Glu Leu Met Thr Pro Tyr Ala Phe 
450 456 460 

Glu Lye Pro Gin Hie Leu Ser Glu Tyr Ser Val Ser Asp Ala Val Ala 
465 470 475 480 

Thr Tyr Tyr Leu Tyr Met Lye Tyr Val Hie Pro Phe I le Phe Ser Leu 
435 490 495 

Cye Thr I le I le Pro Leu Ann Pro Aep Glu Thr Leu Arg Lys Gly Thr 
600 606 510 

Gly Thr Leu Cys Glu Met Leu Leu Met Val Gin Ala Tyr Gin Hie Aen 
515 520 526 

I le Leu Leu Pro Asn Lys Hie Thr Asp Pro I le Glu Arg Phe Tyr Asp 
530 635 540 



Gly Hie Leu Leu Glu Ser Glu Thr Tyr Val Gly Gly Hie Val Glu Ser 
545 650 555 560 

Leu Glu Ala Gly Val Phe Arg Ser Asp Leu Lys Asn Glu Phe Lys I le 
565 570 675 

Aw Pro Ser Ala I le Asp Glu Leu Leu Gin Glu Leu Pro Glu Ala Leu 
580 585 590 



Lye Pha Ser Val Glu Val Glu Asn Lys Ser Ser Val Asp Lys Vel Thr 



25. Mar. 2 0 04 22:59 



S. YAMAMOTO OSAKA 



NO. 7313 P. 18/239 



16/236 



696 GOO 605 

Asn Phe Glu Glu I le Lya Asn Gin I le Thr Gin Lya Leu Leu Glu Leu 
610 615 620 

Lya Glu ten Asn I !a Arg Asn Glu Leu Pro Leu I le Tyr Hie Val Asp 
825 630 635 640 

Val Ala Ser Met Tyr Pro Asn Me Met Thr Thr Asn Arg Leu Gin Pro 
645 650 655 

Asp Ser I le Lya Ale Glu Arg Asp Cye Ala Ser Cys Asp Phe Aan Arg 
660 665 670 

Pro Gly Lya Thr Cye Ala Arg Lys Leu Lye Trp Ala Trp Arg Gly Glu 
675 680 685 

Phe Phe Pro Sar Lye Met Asp Glu Tyr Aan Met Me Lye Arg Ala Leu 
690 695 700 

Gin Asn Glu Thr Phe Pro Asn Lys Asn Lys Pha Ser Lye Lys Lya Val 
705 710 715 720 

Leu Thr Phe Asp Glu Leu Ser Tyr Ala Asp Gin Val I le His I le Lys 
725 730 735 

Lya Arg Leu Thr Glu Tyr Ser Arg Lys Val Tyr Hie Arg Val Lys Val 
740 745 750 

Sar Glu I le Val Glu Arg Glu Ala I la Val Cye Gin Arg Glu Asn Pro 
755 760 765 

Phe Tyr Val Asp Thr Val Lya Ser Phe Arg Asp Arg Arg Tyr Glu Pha 
770 775 780 

Lya Gly Leu Ala Lya Thr Trp Lya Gly Asn Leu Ser Lys I le Aap Pro 
785 790 795 800 
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Ser Abo Lys His Ala Arg Asp Qlu Ala Lya Lys Met I le Val Leu Tyr 
805 810 816 

Asp Ser Leu Gin Leu Ala His Lya Val I le Leu Asn Ser Phe Tyr Gly 
820 825 830 

Tyr Val Met Arg Lya Gly Ser Arg Trp Tyr Sar Mat Glu Met Ala Gly 
B35 840 846 

I le Thr Cya Leu Thr Gly Ala Thr I le I le Gin Met Ala Arg Ala Leu 
850 855 860 

Val Qlu Arg Val Gly Arg Pro Leu Glu Leu Asp Tnr Asp Gly 1 le Trp 
865 870 675 880 

Cya I le Leu Pro Lya Ser Pha Pro Glu "Thr Tyr Phe Phe Thr Leu Glu 

880 895 



Asm Gly Lys Lys Leu Tyr Leu Ser Tyr Pro Cy8 Ser Met Leu Asn Tyr 
800 905 910 

Arg Val His Gin Lya Pha Thr Asn His Gin Tyr Gin Glu Leu Lye Asp 
815 820 925 

Pro Leu Asn Tyr I le Tyr Qlu Thr His Ser Glu Asn Thr I le Phe Pha 
930 935 940 

Glu Val Asp Gly Pro Tyr Lya Ala Met I le Leu Pro Ser Ser Lya Glu 
845 950 955 960 

Glu Gly Lys Gly I le Lya Lys Arg Tyr Ala Val Pha Asn Glu Aep Gly 
955 * 970 975 

Ser Leu Ala Glu Leu Lys Gly Phe Glu Leu Lya Arg Arg Gly Glu Lau 
980 985 990 



25. Mar. 2004 22:59 



S. YAMAMOTO OSAKA 



NO. 7313 P. 20/239 



18/236 



Gin Leu I la Lye Asn Phe Gin Sar Asp lid Phe Lys Val Phe Leu Glu 
995 1000 1005 

Qly Asp Thr Leu Glu Gly Cya Tyr Sar Ala Val Ala Sar Val Cya Asn 
1010 1015 1020 

Arg Trp Leu Asp Val Leu Asp Sar Hia Gly Leu. Met Leu Glu Asp Glu 
1026 1030 1035 1040 

Asp Leu Val Sar Leu I le Cya Glu Asn Arg Ser Met Ser Lye Thr Leu 
1045 1060 1055 

Lya Glu Tyr Glu Gly Gin Lys Ser Thr Sar I le Thr Thr Ala Arg Arg 
1060 1055 1070 

Leu Gly Asp Phe Leu Gly Glu Asp Met Vel Lys Aeo Lya Gly Leu Gin 
1075 1080 1085 

Cye Lya Tyr lie I le Ser Ser Lys Pro Phe Asn Ala Pro Val Thr Glu 
1090 1095 1100 

Arg Ala I le Pro Val Ala I le Pha Sar Ala Aep lie Pro I le Lys Arg 
1105 1110 1115 1120 

Ser Phe Leu Arg Arg Trp Thr Leu Asp Pro Ser Leu Glu Asp Leu Asp 
1126 1130 1135 

I le Arg Thr lie I le Aap Trp Gly Tyr Tyr Arg Glu Arg Leu Gly Ser 
1140 1146 1160 

Ala I la Gin Lys I le I le Thr I le Pro Ala Ala Leu Gin Gly Val Ser 
1155 1160 1165 

Asn Pro Val Pro Arg Val Glu His Pro Asp Trp Leu Lya Arg Lys I le 
1170 1175 1180 

Ala Thr Lye Glu Asp Lys Phe Lys Gin Thr St* Leu Thr Lys Phe Phe 
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1185 1190 1195 1200 

Sar Lys Thr Lye Aen Val Pro Thr Met Gly Lya I !a Lys Asp I te Glu 
1205 1210 1215 

Asp Leu Pho Glu Pro Thr Val Glu Glu Asp Asn Ala Lys I la Lys He 
1220 1225 1230 

Ala Arg Thr Thr Lys Lya Lys Ala Val Ser Lys Arg Lys Arg Asn Gin 
1235 1240 1245 

Leu Thr Asn Glu Glu Asp Pro Leu Val Leu Pro Sar Glu I la Pro Ser 
1250 1255 1260 

Met Asp Glu Asp Tyr Val Gly Trp Leu Asn Tyr Gin Lys I la Lys Trp 
1265 1270 1275 1280 

Lya I le Gin Ala Are Asp Arg Lya Arg Arg Asp Gin Leu Pha Gly Asn 
1285 1290 1295 

Thr Aen Sar Ser Arg Glu Arg Sar Ala Leu Gly Ser Met lie Arg Lys 
1300 1305 1310 

Gin Ala Glu Ser Tyr Ala Asn Ser Thr Trp Glu Val Lau Gin Tyr Lys 
1315 1320 1325 

Asp Sar Gly Glu Pre Gly Val Leu Glu Val Phe Val Thr I le Asn Gly 
1330 1335 1340 

Lys Val Gin Asn I la Thr Phe Hia 1 1 e Pro Lys Thr I la Tyr Met Lys 
1345 1350 1355 1360 

Phe Lys Ser Gin Thr Met Pro Leu Gin Lys I la Lya Asn Cys Leu I le 
1365 1370 1375 



Glu Lys Sar Sar Ala Ser Leu Pro Asn Asn Pro Lya Thr Ser Asn Pro 
1380 1385 1390 
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Ala Sly Gly Gin Leu Phe Lye I le 
1395 1400 

Glu Glu Lys Glu Asn Cye Thr Ser 
1410 1415 

Gly vai Phe Glu Gly Thr lie Thr 
1425 1430 

Leu Gly Ala Ser Vel Thr Phe Arg 
1445 



Thr Leu Pro Glu Ser Val Phe Leu 
1405 

I le Phe Asn Asp Glu Asn Val Leu 
1420 

Pro Hie Gin Arg Ala I le Met Asp 
1435 1440 

Ser Lys Ale Mat Gly Ala Leu Gly 
1450 1455 



Lys Gly I le Gin Gin Gly Phe Glu Met Lye Asp Leu Ser Met Ala Glu 
1460 1465 1470 

Asn Glu Arg Tyr Lau Ser Gly Phe Ser Met Asp I le Gly Tyr Leu Leu 
1475 1480 1465 

Hie Phe Pro Thr Ser Me Gly Tyr Glu Phe Phe Ser Lau Pha Lye Ser 
1490 1495 1500 

Trp Gly Asp Thr I le Thr I le Leu Val Lau Lys Pro Ser Aen Gin Ala 
1505 1510 1515 1520 

Gin Glu I la Asn Ala Ser Ser Leu Gly Gin I le Tyr Lys Gin Mat Pha 
1525 1530 1535 

Glu Lye Lys Lys Gly Lye lie Glu Thr Tyr Ser Tyr Leu Val Asp lie 
1540 1545 1560 

Lye Glu Asp I le Asn Pha Glu Phe Val Tyr Phe Thr Asp I le Ser Lya 
1565 1660 1565 

Leu Tyr Arg Arg Leu Ser Gin Glu Thr Thr Lys Leu Lys Glu Glu Arg 
1570 1575 1680 
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Gly Leu Gin Phe Leu Leu Leu Leu Gin Ser Pro Phe I le Thr Lys Leu 
1586 1590 1595 1600 

Leu Qly Thr I le Arg Leu Leu Asn Gin Mat Pro I le Val Lys Leu Ser 
1605 1610 1615 

Leu Asn Glu Va| Leu Leu Pro Gin Leu Asn Trp Gin Pro Thr Leu Leu 
1620 1625 1630 

Lye Lye Leu Val Asn His Val Leu Ser Ser G|y Ser Trp I le Ser Hie 
1635 1640 1645 

Leu I le Lys Leu Ser Gin Tyr Ser Asn I le Pro I Is Cye Asn Leu Arg 
1650 1655 1660 

Leu Asp Ser Met Asp Tyr I le I le Asp Val Leu Tyr Ala Arg Lys Leu 
1865 1670 1675 16B0 

Lys Lys Glu Asn I la Val Leu Trp Trp Asn Glu Lys Ala Pro Leu Pro 
1685 1690 1695 

Asp His Gly Gly I le Gin Asn Asp Phe Asp Leu Asn Thr Ser Trp I le 
1700 1705 1710 

Met Aan Asp Sar Glu Phe Pro Lys I le Asn Asn Ser Gly Val Tyr Asp 
1715 1720 1725 

Asn Val Val Leu Asp Val Gly Val Asp Asn Leu Thr Val Asn Thr lie 
1730 1735 1740 

Leu Thr Ser Ala Leu I le Asn Asp Ala Glu Gly Ser Asp Leu Val Aan 
1745 1750 1755 1760 



Asn Aan Met Gly I le Asp Asp Lys Asp Ala Val I Is Asn Ser Pro Sar 
1765 1770 1775 



Glu Phe Val His Asp Ala Phe Ser Asn Asp Ala Leu Asn Val Leu Arg 
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1780 1785 1790 

Qly Mat Leu Lys Glu Trp Trp Asp Glu Ala Leu Lys Glu Asn S B r Thr 
1795 1800 1805 

Ala Asp Leu Leu Val Asn Sar Leu Ala Ser Trp Val Gin Asn Pre Asn 
1810 1815 1820 

Ala Lye Leu Phe Asp Qly Leu Leu Arg Tyr Hie Val Hie Asn Leu Thr 
1825 1830 1835 1840 

Lys Lye Ala Leu Leu Gin Leu Val Asn Glu Phe Ser Ale Leu Gly Ser 
1845 1860 1655 

Thr I le Val Tyr Ala Asp Arg Asn Gin I le Leu He Lys Thr Asn Lys 
1860 1865 1870 

Tyr Ser Pro Glu Asn Cye Tyr Ale Tyr Ser Gin Tyr Met Met Lys Ala 
1875 1880 1885 

Val Arg Thr Asn Pro Met Phe Ser Tyr Lau Asp Leu Asn I le Lys Arg 
1B90 1895 1900 

Tyr Trp Asp Lay Leu I le Trp Met Asp Lys Phe Asn Phe Ser Gly Leu 
1905 1910 1916 1920 

Ala Cye I le Glu I le Glu Glu Lye. Glu Asn Gin Asp Tyr Thr Ala Val 
1925 1930 1935 

Ser Gin Trp Gin Leu Lye Lys Phe Leu Ser Pro I le Tyr Gin Pro Glu 
1940 1945 1950 

Phe Glu Asp Trp Met Met I le I le Leu Asp Ser Met Leu Lye Thr Lye 
1955 1960 1965 

Gin Sur Tyr Leu Lys Leu Asn Ser Gly Thr Gin Arg Pro Ihr Gin I le 
1970 1975 1980 
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Val Asn Val Lys Lys Gin Asp Lys Qlu Asp Ser Val Glu Asn Ser Uu 
1985 1990 1995 2000 

Asn Gly Phe Ser His Leu Phe Ser Lys Pro Leu Met Lye Arg Val Lys 
2005 2010 2015 

Lys Leu Phe Lys Asn Qln Gin Glu Phe I le Leu Asp Pro Gin Tyr Glu 
2020 2025 2030 

Ala Asp Tyr Val I le Pro Val Lsu Pro Gly Ser His Leu Asn Val Lys 
2035 2040 2045 

Asn Pro Leu Leu Glu Leu Val Lys Ser Leu Cys His Val Met Leu Leu 
2050 2055 2060 

Ser Lys Ser Thr I le Lsu Glu I le Arg Thr Leu Arg Lys Glu Leu Leu 
2085 2070 2076 2080 

Lys I le Phe Glu Leu Arg Glu Phe Ala Lys Val Ala Glu Phe Lys Asp 
2085 2090 2095 



Pro Ser Leu Ser Leu Val Val Pro Asp Phe Leu Cys Glu Tyr Cys Phe 
2100 2106 2110 

Phe I le Ser Asp I Is Asp Pha Cys Lye Ala Ala Pro Glu Ser I le Phe 
2115 2120 2125 

Ser Cys Val Arg Cys His Lys Ala Phs Asn Gin Val Leu Leu Gin Glu 
2130 2135 2140 

His Lsu He Gin Lys Leu Arg Ser Asp lie Glu Ser Tyr Leu Ms Gin 
2145 2150 2155 2160 

Aep Leu Arg Cys Ser Arg Cys Hie Lys Val Lys Arg Asp Tyr Met Ser 
2165 2170 2175 
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Ala Hie Cya Pro Cya Ala Qly Ala Trp Glu Qly Thr Leu Pro Arg Glu 

2180 2186 2190 

Ser I la Val Gin Lys Leu Asn Val Phe Lys Gin Val Ala Lys Tyr Tyr 
2195 2200 2205 

Gly Phe Asp I la Leu Leu Ser Cys lie Ala Asp Lau Thr I le 
2210 2215 2220 



<210> 6 
<211> 12 
<212> PRT 

<213> Escherichia coll 
<4O0> 5 

Gin I le Val Leu Aap Thr Glu Thr Thr Gly Met Asn 
1 5 10 



<210> 6 
<211> 12 
<212> PRT 

<213> Haemophilus Influenzae 
<40Q> 6 

Gin I le Val Leu Asp Thr Glu Thr Thr Gly Met Asn 
1 5 10 

<210> 7 
<211> 12 
<212> PRT 

<213> Salmonella typhlimiriun 
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<4O0> 7 

Gin I la Val Leu Asp Thr Glu Thr Thr Gly Met Asn 
1 5 10 

<210> 8 
<211> 12 
<212> PRT 

<213> Vibrio cholerae 
<4O0> 8 

I le Val Val Leu Asp Thr Glu Thr Thr Gly Met Asn 
1 5 10 

<210> 9 
<211> 12 
<212> PRT 

<213> Pseudomonas aeruginosa 
<400> 9 

Ser Val Val Leu Asp Thr Glu Thr Thr Gly Met Pro 
1 5 10 

<210> 10 
<211> 12 
<212> PRT 

<213> Neisseria meningitidis 
<400> 10 

Gin I le I le Leu Asp Thr Glu Thr Thr Gly Leu Tyr 
1 5 10 

<210> 11 
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<211> 12 
<212> PRT 

<213> Chlamydia trachomatis 
<400> 11 

Phe Val Cya Leu Asp Cye Glu Thr Thr Qly Leu Asp 
1 5 10 



<2lO> 12 
<211> 12 
<212> PRT 

<213> Streptomyces coelioolor 



<400> 12 

Lau Ala Ala Phe Asp Thr Glu Thr Thr Qly Val Asp 
1 5 10 



<210> 13 
<211> 12 
<212> PRT 

<213> Shigel Is f lexneri 2a str. 301 



<4O0> 13 

Gin I le Val Leu Asp Thr Glu Thr Thr Gly Met Asn 
1 5 10 



<210> 14 
<211> 12 
<212> PRT 

<2l3> Staphylococcus aureus 



<400> 14 

Tyr Val Val Phe Asp Val Glu Thr Thr Gly Leu Sar 
1 5 10 
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<210> 15 
<211> 12 
<212> PRT 

<213> Baoillua subtil is 



<400> 15 

Tyr Val Val Phe Asp Val Glu Thr Thr Gly Leu Ser 
1 5 10 



<210> 16 
<211> 12 
<212> PRT 

<213> mycoplasma pulmonis 



<400> 16 

Tyr Val Val Tyr Asp lis Glu Thr Thr Gly Leu Ser 
1 5 10 



<210> 17 
<211> 12 
<212> PRT 

<213> Mycoplasma genital lun 



<400> 17 

Phe Val I le Phe Asp I la Glu Thr Thr Qly Leu Hie 
1 5 10 



<210> 18 
<211> 12 
<212> PRT 

<213> Mycoplasma pneunonlae 
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<400> 18 

Phe Val I le Phe Asp lie Glu Thr Thr Qly Leu H!a 
1 5 10 



<210> 19 
<211> 12 
<212> PRT 

<213> Ssccharomycss cerevisiae 
<4O0> 19 

I Id Mat Sar Phe Aap I la Glu Cys Ala Qly Arg I le 
1 5 10 



<210> 20 
<211> 12 
<212> PRT 

<213> Saocharomycea caravisiaa 



<400> 20 

Val Met Ala Phe Asp Me Glu Thr Thr Lye Pro Pro 
1 5 10 



<210> 21 
<211> 12 
<212> PRT 

<213> Mus nusculus 



<400> 21 

Val Lau Sar Pha Aap He Glu Cya Ala Gly Arg Lya 
1 5 10 



<210> 22 
<211> 12 
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<Z12> PRT 

<213> Mus musculus 

<4O0> 22 

Val Leu Ala Phe Asp He Glu Thr TTrr Lys Leu Pro 
1 5 10 



<210> 23 

<211> 12 

<212> PRT 

<213> Homo sapiens 



<4O0> 23 

Val Leu Ser Phe Asp I Is Glu Cya Ala Gly Arg Lys 
1 5 10 



<210> 24 

<211> 12 

<212> PRT 

<213> Homo sapiens 



<400> 24 

Val Leu Ala Phe Asp I le Glu Thr Thr Lys Leu Pro 
1 6 10 



<210> 25 
«11> 12 
<212> PRT 

<213> Oryza satlva 



<400> 25 
I le Leu Ser 
1 



Phe Asp I le Glu Cya Ala Gly Arg Lys 
5 10 
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<210> 26 
<211> 12 
<212> PRT 

<213> Arabldopsls thallana 



<400> 26 

Val Leu Ser Phe Asp I le Glu Cyo Ala Gly Arg Lys 
1 5 10 



<210> 27 
<211> 12 
<212> PRT 

<213> Arabidopsis thallana 



<400> 27 

Val Cys Ala Phe Asp I le Glu Thr Val Lys Leu Pro 
1 5 10 



<210> 28 
<211> 12 
<212> PRT 

<213> Rattus norveglcus 



<400> 28 

Val Leu Ser Phe Asp Me Glu Cys Ala Gly Arg Lys 
1 S 10 



<210> 29 
<211> 12 
<212> PRT 
<213> Boe taurua 



<400> 29 
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Val Leu Ser Phe Asp I le Glu Cys Ala Gly Are Lys 
1 5 10 



<210> 30 
<211> 12 
<212> PRT 
<213> Glycine max 

<400> 30 

I le Leu Ser Phe Asp I le Glu Cys Ala Gly Arg Lye 
1 5 10 

<210> 31 
<211> 12 
<212> PRT 

<213> Drosophl la melanogaster 
<AX> 31 

I le Leu Ser Phe Asp I le Glu Cys Ala Gly Arg Lys 
1 5 10 

<210> 32 
<211> 12 
<212> PRT 

<213> Drosophl la melanogaster 
<400> 32 

Val Leu Als Phs Asp He Glu Thr Thr Lys Leu Pro 
1 5 10 



<210> 33 
<211> 36 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :tt/tated pol delta 
<400> 33 

atcatfftcct ttgctatcgc tt«tgctggt aggatt 36 

<210> 34 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Mutated pol delta 
<40G> 34 

I le Met Ser Phe Ala I la Ala Cya Ala Gly Arg I le 
1 5 10 



<210> 35 
<21f> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Mutated PC I epsl Ion 
<400> 35 

gtantggcat ttg otal agc tacoacgeag ocgcct 3$ 

<210> 36 
<2l1> 7 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Mutated pol epsllon 
<400> 36 

Val Met Ala Phe Ala lie Ala Thr Thr Lye Pro Pro 
1 5 10 



<210> 37 
<211> 14 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; Primer 
<400> 37 

CCCGAGCTCA TGAGTGAAAA AAGATCCCTT 30 



<210> 38 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<4O0> 38 

OCCGCGGCCG CTTAOGATTT GCTTAATTQT 30 



<210> 39 
<211> 12 
<212> DMA 
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<213> Artificial Sequence 
<2200 

<223> Description of Artificial Sequence: Primer 
<400> 39 

CCCGAGCTCA TGATGTTTQQ CAAQAAAAAA 30 



<210> 40 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenoe:Primer 
<4O0> 40 

COCQCGGCCG CTCATATQQT CAAATCAQCA 30 



<210>41 
<211> 15M 
<212> DNA 

<213> Escherichia ooli 
<40Q> 41 

gaattcaaat acaaaaaaac cgcaaaatta aaaatcttgn ggctctctga actcattttc 60 
atgagtgaat agtgaqggaa cggaogggac tcgaacccgc gaccccctge gtgacaggca 120 
ggtattcaac csacteaact accgotccgc gttgtgttao gttggg aa sg aggogaatag 180 
ttacgaattg cctogacotc gtcaacggtt tttctatctt ttgaatcgtt tgctgcaaaa 240 
atcgcccaag tcgetatttt tagcgeottt cacaggtatt tatgotcgcc aaaggcaact 300 
tccgcctttc ttctgcacca gatcgagacg ggcttcatga gctgcaatot cttcatatgt 360 
oecaaaaaca acgcgtaaot tacttgcctg acgtaoaatg cgotgaattg ttgcttcacc 420 
ttrttgctgt ttftgtctctc cttcoatcgo aaaagccatc gaogtttgac caccratcat 480 
cgcdagataa acttccgcaa ggatctgggc atcgagtaat gccccgtgca gcgttogttt 540 
actffttatct atttcgtagc gagcacataa cgcat^gagg ctgttgcgct taccgggaaa 600 
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cattttoctc gccaccgcaa ggotatcggt 
atcgcgctta agcaacgaaa actcgtagtc 
gatcaccaac tccgcgcagc gaatatagtc 
gggcttatog ageaaaaatt catcggcaat 
cagcogatcg gstttgagat aaacatggaa 
ttcaacggca ccaatotcaa tgatcttgtg 
aecggtggtt tcggtatcga gaacgatctg 
ttatstcaga cttgtcgttt tacagttcga 
taaacaggta gaaattttca oogatarttc 
oggcgctatt ttacgctatc gcggacgcga 
caocaacaao ogtatggagt tgatggcogic 
ttgcgaagtc attttgagta ocgacagcca 
ocataactgg aaaaaaostg gctggaaaac 
tctctggcaa ogtcttgatg ctgcattggg 
aggccatgcc ggacaccogg aaaacsaacg 
gaatcccaca ctggaagata caggctacca 
ttgccgggtg gcttt*accg cctagcgaat 



gaccttacag aaagtattgg tcttcggaat 660 
cataaagoog atatcgaacg ctgcffttatg 720 
catgaactca tcggctactt aggcaaaegt 780 
accatgtacg coaaaggctt ccggatccao 840 
gttattgoco gtcaggcgac ggttcaccac 900 
gcotteatag tgcgcaccaa tctggttcat 960 
gcgtgtaatt gcagtgotca tagcggtcat 1020 
ttcaattaca ggaagtctac cagagatgot 1080 
gtgtctggga aatccaggac ctgggggtta 1140 
gaaaaccttt agogctggot acacccgcac 1200 
tattiTtcgog ctggaggcgt taaaagaaoa 1260 
gtatgtoogc cagggtatca cocagtggat 1320 
cgcagacaaa aaaccagtaa aaaatgtcga 1380 
gcagcatcaa atoaaatggg aatgggttaa 1440 
ctgtgatgaa ctggctcgtg ccgcggcgst 1500 
agttgaagtt taagcctgtg gtttacgaca 1560 
to 1592 



<210> 42 
<211> 243 
<212> PRT 

<213> Escherichia col I 
<400> 42 

Mat Ser Thr Ala I le Thr Arg Qln I la Val Leu Asp Thr Glu Thr Thr 
15 10 15 

Gly Mat Asn Gin | le Gly Ala His Tyr Glu Gly His Lys I le I le Glu 
20 25 30 

I le Gly Ala Val Glu Val Val Asn Arg Arg Leu Thr Gly Aan Asn Phe 
35 40 45 

Hia Val Tyr Leu Lya Pro Asp Arg Leu Val Asp Pro Glu Ala Phe Gly 
50 55 60 
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Val Hie Gly I le Ala Aap Glu Phe Leu Leu Aep Lys Pro Thr Pha Ala 
65 70 75 80 

Glu Val Ala Asp Glu Phe Met Asp Tyr I la Arg Gly Ala Gtu Leu Val 
85 90 95 

I la His Asn Ala Ala Phe Asp I le Qly Phe Met Aap Tyr 61 u Pha Sar 
100 105 110 

Leu Leu Lys Arg Asp I le Pro Lys Thr Aan Thr Phe Cya Lys Val Thr 
115 120 126 

Aap Ser Leu Ala Val Ala Arg Lye Met Phe Pro Qly Lye Arg Asn Sar 
130 136 140 

Lau Aap Ala Leu Cys Ala Arg Tyr Glu 1 1 a Aap Asn Ser Lys Arg Tin- 
US 150 155 160 

Leu His Gly Ala Leu Lau Asp Ala Gin I le Leu Ala Glu Val Tyr Lau 
165 170 175 

Ala Mat Thr Qly Gly Gin Thr Ser Met Ala Pha Ala Met Glu Gly Glu 
180 185 190 

Thr Gin Gin Gin Gin Gly Glu Ala Thr I le Gin Arg I le Val Arg Gin 
196 200 205 

Ala Ser Lys Leu Arg Val Val Phe Ala Thr Asp Glu Glu I le Ala Ala 
210 216 220 

His Glu Ala Arg Leu Asp Lau Val Gin Lys Lya Gly Gly Ser Cys Lau 
225 230 235 240 



Trp Arg Ala 
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<210>43 
<211> 4S66 
<212> DNA 

<213> Bacillus sUbtllis 
<400> 43 

ggtaccgott cacttatgat gtttttaggg agggatactg tcttaatgga acagttatca 60 
gtaaacagaa ggcagtttca aattcttctg cagcagatta atatgacaga tgataocttc 120 
atgacatact ttgaacatgg cgagattaaa aagotgacaa ttoaeaaagc ttctaagtct 180 
tggcatttte attttcaatt taaatctttg ctgcottttc aaatatatga cacattaaoa 240 
acgaggctga ogcaatcgtt tgcccacata gcaaaagtga catcttcaat tgaagttcag 300 
gatgccgagg tcagtgaaag tatcgttcaa gactactggt caogctgcat tgaagaaotg 360 
cagggcattt qgcogccgat tatcagtctt ttaaaccago aaaaaocgaa gctgaagggc 420 
afltaaactga ttgtcaaaac caaaacagat acagaagcgg ctgcgotaaa gaacaaatac 480 
agttccatga ttcaagoaga ataccgtcaa tttggcttto oggatcttca gcttgatgct 640 
gaaatatttg tatccgagca agaagttoaa aagtttcggg agcaaaagct tgcggaagac 600 
caagagcggg otatgcaggc cttgattgaa atggagaaga aagataaaga aagtgatgaa 660 
gaccaagcac catotggtcc tcttgttatc ggttatcaaa ttaaagataa cgaggaaatc 720 
cgaacaottg ecagcatcat ggacgaagaa oggagaatta cggtccaagg ttatgtgttt 780 
gatgtggjaga cgcgcgagct gaagagcggg cgcacgctgt gtatcttcaa aattacagac 840 
tataoaaata gtattttgat caaaatgttt gcacgtgaaa aagaagatgc ggcgctgatg 900 
aagtotctga aaaaaggaat gtgggtaaaa gcacgcggaa gcattcaaaa tgatacarttt 960 
gtcagagacc ttgtcatgat cgcaaatgac rtaaacgaaa taaaagcaaa aacccgtgaa 1020 
gattcagcac ctgaaggaga aaaaagagtg gaattgcato ttcattccoo aatgag&caa 1080 
atggatgotg ttacgggtat cggaaagctt gtcgaacagg cgaaaaaatg ggggoatgag 1140 
gccatcgctt tgaccgacca tgetgtcgtt caatocttoc ctgatgogta ttctgqggcc 1200 
aaaaagcatg gaattaaaat gatttacggg atggaagoga atctcgtgga tgatggcgtg 1260 
ccaattgott ataatgccgo acatcgtctg ctcgaagaag aaacatatgt tgtttttgac 132) 
gttgagacga caggattgtc tgotgtatac gataccatta ttgagotggc tgcagtaaaa 1380 
gtaaaaggcg gagaaattat tgataaattt gaggcgtttg cgoacccgca tcgtccgctt 1440 
tccgccacaa tcatagagct gacagggato acagatgata tgctacaaga cgctccggat 1500 
gtogtagatg taataagaga tttcagagaa tggattggcg atgatattct tgtcgctcat 1660 
aatgnaagct ttgatatggg attcttaaat gtagcctata aaaaacttct tgaagtcgaa 1620 
aaagctaaaa acocagtcat tgatacgctt gaaottggac gttttctcta tcoggaattt 1680 
aagaaccacc ggttgaacao aatttgtaaa aagtttgata togagctcac acagcatcac 1740 
cgtgcgatct atgatactga ggcaaccgct tatttgctto tgaaaatgct gaaagaogca 1800 
gctgaaaaag gtattcagta ccatgatgag ttgaatgaaa artatgggtca gtccaatgct 1860 
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tatcaaagHt caagaccgta tcatgcaaca ttacttgocg tgaacagcao gggacttaaa 1920 
aatttattta agcttgtgtc aotttctoat attcattatt tttacagagt geegcgtatt 1960 
oogagateta agcttgagaa atacagg&aa gggcttctga tcggttotgo ttgtgacagg 2040 
ggagaggttt ttgagggaat gatgcaaaaa tcgcotgaag aggtggaaga tatcgcgtca 2100 
ttGtatgatt aocttgaggt tcagccgcct gaagt^tatc gtcacttgct ggagcttgaa 2160 
ctggtecgtg atgaaaaagc gotgaaagae attattgcga atatcaogaa gctgggggaa 2220 
aagcttaata aaccggttgt tgctacggga aatgttoatt aottgaatga tgaggataaa 2280 
atctacagaa agattttaat atoctcacaa ggcggggcaa atccgotgaa taggcatgaa 2340 
otgtttfaaag tgcatttcag aacgacagac gaaatgcttg aagotttttc tttcttaggt 2400 
gaagaaaaag cgaaggagat cgtagtcaoc aatacccaaa aggttgcttc tttagttgat 2480 
gacatcaagc ogattaaaga tgatttatat aogocgaaaa tcgaaggcgc tgatgaagag 2520 
atcagagaaa tgagetatca gcgtgcaaga agcatttacg gggaagagct gcctgaaatt 2580 
gtcgaagogo ggattgaaaa agagttaaag agtattattg gccacggatt tgctgttatt 2640 
taottgatot ctcacaaaot tgtaaaacgt tcactagatg acgggtatct cgttggttoo 2700 
cfftggttocg taggatcttc attagttgcg acacttaetg agattaotga ggtaaacccg 2760 
ctgcogacgc actatgtttg tcctgagtgc cagcattctg agttotttaa tgacggttct 2820 
gtaggttntg gttttgacct goctgacaag acatgcccta attgcggaac gcctttgaaa 2860 
aaagacggcc atgatattcc atttgaaacg ttcttaggat ttaaagggga eaaagtaoot 2940 
gatatcgatt tgaacttctc aggggaatat cagccgcaag caoacaatta cacaaaagta 3000 
ttgttcggag aagacaatgt atatcgtgcg ggaacaatag gcacggtggc agaaaaaaca 3060 
gcctacggtt atgtaaaagg ctatgccgga gacaacaatc ttcatatgcg cggtgcqgaa 3120 
atagatoggc tcgtacaggg atgcaoaggt gtaaaacgta caactgga^a gcaccctggc 3180 
ggtattatcg tagttcogga ttatatggat atttatgatt tttcaccgat ccagttccog 3240 
gcagatgcoa caggttcaga gtggaaaacg aotcattttg atttccactc catccatgao 3300 
aacctgttaa aacttgatat totcggacec gatgacccga ctgttattcg gatgcttcaa 3360 
gacttaagog gaatagatcc gaaaacaatt ccgacggatg atoctgaagt gatgaagato 3420 
ttooagggaa ccgaatcact cggtgtgact gaagaacaga ttggotgtaa aa^gggcaot 3480 
crttggaattc ctgaattcgg aacccgattt gtccggcaga tgcttgaaga tacaaagccg 3540 
accacttttt otgagctogt toagatttca ggcttgtctc acggaactga tgtatggott 3600 
ggcaatgcac aggagctcat ccaoaataat atttgtgagc tgagtgaggrt tatcggctgc 3660 
cgtgatgaoa ttatggttta tttaatotat caaggccttg agccgtcoot tgcctttaaa 3720 
atcatggaat tcgtgegtaa aggaaaagga ttaacgcctg aatgggaaga agaaatgaaa 3780 
aataseaatg tcccagactg gtatattgat tcctgtaaaa agattaaata catgttcccg 3840 
aaagoccacg ccgoggoata tgtottaatg gcagtocgca ttgcttactt taaagtgcat 3900 
catgotcttt tgtattatgc ggcttatttt accgttcgtg cagatgactt tgatattgat 3960 
acaatgatca agggotctao agcaartcaga gcggtaatgg aggatotaaa cgctaaagga 4020 
cttgatgortt caccgaagga aaagaaoctt ctgactgttt tagaattagc gcttgagatg 4080 
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tgtgagagag gctattcatt ooaaaaagtc 
attattgacg gcaacagtct tattccgocg 
gctgotttga acHttgtuaa agctcgcgaa 
caaaagagag ggaaagtato aaaaacgatt 
gagtcaotgo ctgatcaaaa ccaattgtca 
gaaattctgo ttctatgcat acataagcgc 
gtcaattgct taggtatgaa gstaagcgta 
tatagtttta ttggaaatgc taaogattao 
tgtattgaac aggagaattt tgtctcgaca 
ttttgaagca gggtttttat gcagagtgao 
ggaagaacat gagcaaaaaa gtg&ctgaca 
acagcsttca gotggaactc gttgacattg 
ttcgcgt^tt tattgsrttcc gatgacggtg 
aagott 



gatttatatc gcrtcoagcgc cacagagttt 4140 
tttaaotcta ttccagggtt agggacgaao 4200 
gaaggogaat tectctcaaa agaagatttg 4260 
ttagagtact tagatcgooa tggctgtctg 4320 
ctgttctaat atggaaagca gaatttctca 4380 
aaaaagtgoc atcgtaatat tagagtttct 4440 
tatocatttg caataaaaat atggttatgg 4500 
cgaggcaaag agtggggaaa eccgctcttt 4560 
tgttcatagt ttacttttta gcccctgcto 4620 
gagacgaata tgagatcgac agcacaagga 4680 
ccsttcaaga aatggctcag ccaatcgtag 4740 
aatttgtcaa agagggccaa agctggttcc 4800 
tggatattga ggaatgtgco aaagtaagqg 4860 

4866 



<210> 44 
<211> 1437 
<212> PRT 

<213> Baoitlua subtilie 
<400>44 

Met Giu Gin Leu Ser Va) Aan Arg Arg Gin Phe Gin E le Leu Leu Gin 
15 10 15 

Gin j le Aan Wat Thr Asp Asp Thr Phe Mat Thr Tyr Pha Glu His Gly 
20 25 30 

Glu He Lys Lya Leu Thr I la His Lya Ala Ser lys Ser Trp His Phe 
35 40 45 

His Pha Gin Pha Lys Ser Leu Leu Pro Phe Gin I Id Tyr tap Thr Leu 
50 55 60 

Thr Thr Arg Leu Thr Gin Ser Phe Ala His I le Ala Lys Val Thr Ser 
65 70 75 80 
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Ser I le Glu Val Girt Asp Ala Qlu Val Ser Glu Ser J la Val Gin Asp 
85 90 95 

Tyr Trp Ser Are Cys I la Glu Glu Leu Gin Gly I id Ser Pro Pro I le 
100 105 110 

I le Ser Leu Leu Asn Gin Gin Lys Pro Lye Leu Lys Gly Aan Lye Leu 
115 120 125 

! la Va| Lys Thr Lys Ihr Asp Thr Glu Ala Ala Ala Leu Lys Asn Lys 
130 135 140* 

Tyr Ser Ser Met I le Gin Ala Glu Tyr Arg Gin Phe Gly Phe Pro Asp 
145 150 155 160 

Leu Gin Leu Asp Ala Glu I le Phe Val Ser Glu Gin Glu Val Gin Lye 
165 170 175 

Phe Arg Glu Gin Lya Leu Ala Glu Asp Gin Glu Arg Ala Mat Gin Ala 
180 185 190 

Leu I le Glu Met Glu Lys Lya Asp Lys Glu Ser Asp Glu Asp Gin Ala 
195 200 205 

Pro Ser Gly Pro Leu V«| I le Gly Tyr Gin I le Lys Asp Asn Glu Gfu 
210 215 220 

I le Arg Thr Leu Asp Ser I le Met Aep Glu Glu Arg Arg I la Thr Val 
225 230 235 240 

Gin Gly Tyr Val Phe Asp Val Glu Thr Arg Glu Leu Lys Ser Gly Arg 
245 250 255 

Thr Leu Cys I fe Phe Lys I le Thr Aep Tyr Thr Asn Ser I le Leu I le 
260 265 270 

Lye Met Phe Ala Arg Glu Lye Glu Asp Ala Ala Leu Met Lys Ser Leu 
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275 280 285 

Lys Lys Gly Met Trp Val Lys Ala Arg Qly Ser I le Gin Asn Asp Thr 
290 296 300 

Phe Val Arg Asp Lau Val Mat I le Ala Asn Asp Val Asn Glu I la Lys 
305 310 315 320 

Ala Ly« Thr Arg Glu Asp Ser Ala Pro Glu Gly Glu Lys Arg Val Glu 
325 330 335 

Leu His Leu His Ser Pro Mat Ssr Gin Mat Asp Ala Val Thr Gly I le 
340 345 350 

Gly Lys Leu Val Glu Gin Ala Lys Lya Trp Gly His Glu Ala lie Ale 
356 360 365 

Leu Thr Asp His Ala Val Val Gin Ser Phe Pro Asp Ala Tyr Ser Ala 
370 375 380 

Ala Lye Lys His Qly I le Lys Met I le Tyr Gly Met Glu Ala Asn Leu 
385 380 395 400 

Val Asp Asp Gly Val Pro I le Ala Tyr Asn Ala Ala His Arg Leu Leu 
405 410 415 

Glu Glu Glu Thr Tyr Val Val Phe Asp Val Glu Thr Thr Gly Leu Ser 
420 425 430 

Ala Val Tyr Asp Thr I le I le Glu Leu Ala Ala Val Lys Val Lys Gly 
435 440 445 

Gly Glu lie I le Asp Lys Phe fllu Ala Phe Ala Asn Pro His Arg Pro 
450 455 460 

Leu Ser Ala Thr I le He Glu Leu Thr Gly I le Thr Asp Asp Met Leu 
465 470 475 480 
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Gin Asp Ala Pro Asp Val Val Asp Val I le Arg Asp Phe Arg Glu Trp 
485 490 495 

I Id Gly. Asp Asp I Is Leu Val Ala Hie Asn Ala Ser Phe Asp Mat Gly 
500 605 510 

Phe Leu Asn Val Ala Tyr Lye Lys Leu Leu Glu Val Glu Lys Ala Lye 
515 520 525 



Asn Pro Val I le Afip Ihr Leu Glu Leu Gly Arg Phe Leu Tyr Pro Glu 
530 535 540 

Phe lys Asn His Arg Leu Asn Thr Leu Cys Lys Lys Phe Asp I la Glu 
546 550 655 560 

Leu Thr Gin His Hie Arg Ala J le Tyr Asp Thr Glu Ala Ihr Ala Tyr 
665 570 575 

Leu Leu Leu Lye Met Leu Lys Asp Ala Ala Gfu Lye Gly I le Gin Tyr 
680 585 590 

His Asp Glu Leu Asn Glu Asn Mat Qly Gin Ser Asn Ala Tyr Gin Arg 
595 600 605 

Ser Arg Pro Tyr His Ala Thr Leu Leu Ala Val Asn Ser Thr Gly Leu 
610 615 620 

Lys Asn Leu Phe Lye Leu Val Ser Leu Ser His | le Hie Tyr Phe Tyr 
525 630 635 640 

Arg Val Pro Arg I le Pro Arg Ser Gin Leu Glu Lye Tyr Arg Glu Gly 
645 650 655 



Leu Leu lie Gly Ser Ala Cys Asp Arg Gly Glu Vel Phe Glu Gly Met 
660 666 670 
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Met Gin Lys Ser Pro Glu Glu Val Qlu Asp I la Aid Ser Phe Tyr Asp 
675 680 685 

Tyr Leu Glu Val Gin Pro Pro Glu Val Tyr Are His Leu Lou Glu Leu 
690 695 700 

Glu Leu Val Arg Asp Glu Lys Ala Leu Lys Glu I le Ms Ala Asn He 
705 710 715 720 

Thr Lys Leu Gly Glu Lys Leu Asn Lys Pro Val Val Ala Thr Gly Asn 
725 730 735 

Val His Tyr Leu Asn Asp Glu Asp Lys I le Tyr Arg Lys I la Leu I la 
740 745 750 

Ser Ser Gin Gly Gly Ala Asn Pro Leu Asn Arg His Glu Leu Pro Lys 
755 760 765 

Val His Phe Arg Thr Thr Asp Glu Met Leu Glu Ala Phe Sar Phe Leu 
770 775 780 

Gly Glu Glu Lya Ala Lys Glu I Is Val Val Thr Aen Thr Gin Lys Val 
785 790 7B5 800 

Ala Ser Leu Val Asp Asp I la Lya Pro I le Lys Asp Asp Leu Tyr Thr 
805 810 816 

Pro Lye lie Glu Gly Ala Asp Glu Glu He Arg Glu Mat Ser Tyr Gin 
820 825 830 

Arg Ala Arg Ser I le Tyr Gly Glu Qlu Leu Pro Glu I le Val Qlu Ala 
835 840 845 



Arg t le Glu Lys Glu Leu Lys Sar | la | le Gly His Gly Phe Ala Val 
850 855 



I la Tyr Leu I le Sar His Lya Leu Val Lya Arg Ser Leu Asp Asp Gly 
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865 870 875 880 

Tyr Leu Val Qly Ser Arg Gly Ser Val Gly Ser Ser Leu Vol Ala Thr 
885 890 895 

Leu Thr Glu I Is Thr Qlu Val Asn Pre Leu Pro Pre His Tyr Val Cye 
900 905 910 

Pre Qlu Cye Gin Hie Ser Glu Phe Phe Asn Asp Gly Ser Val Gly Ser 
915 920 925 

Gly Phe Asp Leu Pro Asp Lye Thr Cye Pro Hie Cye Gly Thr Pro Leu 
930 935 940 



Lys Lye Asp Gly Hie Asp I le Pro Phe Glu Thr Phe Leu Gly Pha Lye 
945 950 955 960 

Gly Asp Lya Va| Pro Asp I le Asp Leu Asn Phe Ser Gly Glu Tyr Gin 
965 970 975 

Pro Gin Ala His Asn Tyr Thr Lys Val Leu Phe Gly Glu Asp Asn Val 
980 985 990 

Tyr Arg Ala Gly Thr lie Gly Thr Val Ala Glu Lys Thr Ala Tyr Gly 
995 1000 1005 

Tyr Val Lys Gly Tyr Ala Gly Asp Asn Asn Leu His Itet Arg Gly Ala 
1010 1015 1020 

Glu I le Asp Arg Leu Val Gin Gly Cys Thr Gly Val Lys Arg Thr Thr 
1025 1030 1035 1040 

Gly Gin His Pre Gly Gly I le I le Val Val Pro Asp Tyr Itet Asp I le 
1045 1050 1055 



Tyr Asp Phe Ser Pro I le Gin Phe Pre Ala Asp Ala Thr Gly Ser Glu 
1060 10S5 1070 
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Trp Lys Thr Thr His Phe Asp Phe His Ser I le His Asp Asn Leu Leu 
1075 1080 1086 

Lys Leu Asp I le Leu Qly His Asp Asp Pro Thr Val I le Ars Met Leu 
1090 1095 1100 

Sin Asp Leu Ser Qly I le Asp Pro Lys Thr I le Pro Thr Asp Asp Pro 
1105 1110 1115 1120 

Glu Val Met Lys I le Phe Gin Qly Thr Glu Ser Leu Giy Val Thr Glu 
1125 1130 n35 

Qlu Gin I le Gly Cye Lys Thr Gly Thr Leu Qly I le Pro Glu Phe Giy 
1140 1145 1150 

Thr Arg Phe Val Arg Gin Met Leu Glu Asp Thr Lye Pro Thr Thr Phe 
1155 UK) 1165 

Ser Qlu Leu Val Gin I le Ser Gly Leu Ser Hie Qly Thr Asp Val Trp 
1170 1175 1180 

Leu Qly Asn Ala Gin Glu Leu I le His Asn Asn I le Cye Glu Leu Ser 
1185 1190 1195 1200 

Qlu Val I le Qly Cye Arg Asp Asp I le Met Val Tyr Leu I le Tyr Gin 
1205 1210 1215 

Qly Leu Glu Pro Ser Leu Ala Phe Lye I la Met Qlu Phe Val Arg Lys 
1220 1225 1230 

Gly Lys Qly Lay Thr Pro Glu Trp Glu Glu Qlu Hat Lye Asn Asn Asn 
1235 1240 1245 



Val Pro Asp Trp Tyr I le Asp Ser Cya Lye Lye I le Lys Tyr Met Phe 
1250 1255 1260 



25. Mar. 2004 23:04 S. YAMAMOTO OSAKA 



NO. 7313 P. 48/239 



46/236 



Pro Lys Ala His Ala Ala Ala Tyr Val Leu Met Ala Val Arg I le Ala 
1285 1270 1275 12B0 

Tyr Phe Lye Val His His Ala Lbu Leu Tyr Tyr Ala Ala Tyr Pha Thr 
1285 1290 1295 



Val Arg Ala Asp Asp Phe Asp I le Asp Thr Met lie Lys Qly Ser Thr 
1300 1305 1310 

Ala I le Are Ala Val Mat Qlu Asp I le Asn Ala Lys Qly Leu Asp Ala 
1315 1320 1325 

Sar Pro Lys Glu Lya Asn Leu Leu Thr Val Leu Glu Leu Ala Leu Qlu 
1330 1335 1340 

Mat Cys Qlu Arg Qly Tyr Ser Phe Qln Lys Val Asp Leu Tyr Arg Ser 
1345 1350 1355 1360 

Ser Ala Thr Qlu Pha I le I le Asp Qly Asn Ser Leu I le Pro Pro Phe 
1365 1370 1375 

Asn Ser I la Pro Qly Leu Qly Thr Asn Ala Ala Leu Asn I le Val Lye 
1380 1385 1390 

Ala Arg Glu Qlu Qly Qlu Phe Leu Ser Lys Qlu Asp Leu Qln Lys Arg 
1395 1400 1405 

Qly Lys Val Ser Lya Thr I le Leu Glu Tyr Leu Asp Arg His Qly Cys 
1410 1415 1420 

Leu Glu Sar Leu Pro Asp Gin Asn Gin Leu Ser Leu Phe 
1425 1430 1435 



<210> 45 
<211> 1081 
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<212> PRT 

<213> Arabidopsis thai I ana 
<400> 46 

Met Asn Arg Ser Qly I le Ser Lys Lye Arg Pro Pro Pro Ser Aan Thr 
15 10 15 

Pro Pro Pro Ala Gly Lys His Arg Ala Thr Qly Asp Ser Thr Pro Ser 
20 25 30 

Pro Ala lie Gly Thr Leu Asp Asp Glu Phe Met Met Glu GIu Aap Val 
36 40 45 

Phe Leu Asp Glu Thr Leu Leu Tyr Gly Aap Glu Asp Glu Glu Ser Leu 
50 55 60 

I le Leu Arg Asp He Glu Glu Arg Glu Sar Arg Ser Ser Ala Trp Ala 
65 70 75 80 

Arg Pro Pro Leu Ser Pro Ala Tyr Leu Ser Asn Ser Gin I le Phe Gin 
85 90 95 

Gin Leu Glu I le Aap Ser Me lie Ala Glu Ser His Lys Glu Leu Leu 
100 105 110 

Pro Gly Sar Ser Gly Gin Ala Pro lie Ma Arg Met Phe Gly Val Thr 
115 120 125 

Arg Glu Gly Aan Sar Val Cys Cya Phe Val His Gly Phe Glu Pro Tyr 
130 135 140 

Phe Tyr lie Ala Cys Pro Pro Gly Mat Gly Pro Asp Asp lie Ser Asn 
145 150 155 160 



Phe His Gin Ser Lou Glu Qly Arg Met Arg Glu Ser Aan Lye Aan Ala 
165 170 175 
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Lys Va| Pro Lys Phe Val Lys Arg I le Glu Mat Val Gin Lys Arg Ser 
166 185 190 

I le Met Tyr Tyr Gin Gin Gin Lys Ser Gin Thr Phe Ley Lys | le Thr 
195 200 206 

Val Ala Leu Pro Thr Met Val Ala Ser Cys Arg Gly lie Leu Asp Arg 
210 215 220 

Gly Leu Gin lie Asp Gly Leu Gly Mat Lys Ser Phe Gin Thr Tyr Glu 

225 230 235 240 

Ser Asn I le Leu Phe Val Leu Arg Phe Met Val Asp Cy B Asp I le Val 
245 250 255 

Gly Gly Asn Trp I le Glu Val Pro Thr Oly Lys Tyr Lye Lye Asn Ala 
260 265 270 

Arg Thr Leu Ser Tyr Cys Gin Leu Glu Phe His Cys Leu Tyr Ser Asp 
275 280 285 

Leu I le Ser His Ala Ala Qlu Gly Glu Tyr Ser Lys Met Ala Pro Phe 
290 295 300 

Arg Val Leu Ser Pha Asp | le Glu Cys Ala Gly Arg Lye Gly His Phe 
305 310 315 32) 

Pro Glu Ala Lys His Asp Pro Val lie Gin I le Ala Asn Leu Val Thr 
325 330 335 



Leu Gin Gly Glu Asp His Pro Phe Val Arg Asn Val Met Thr Leu Lys 
340 345 360 



Ser Cys Ala Pro lie Val Gly Val Asp Val Mat Ser Phe Glu Thr Glu 
355 360 365 
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Arg Glu Vol Leu Leu Ala Trp Arg Asp Leu I Id Arg Asp Val Asp Pro 
370 376 3B0 

Asp Me lie I Ee Gly Tyr Asn I (e Cys Lys Phe Asp Leu Pro Tyr Leu 
385 390 395 400 

I Id Glu Ar X Ala Ala Thr Leu Gly I le Glu Glu Phe Pro Leu Leu Gly 
406 410 415 

Arg Val Lys Asm Ser Arg Val Arg Val Arg Asp Ser Thr Phe Ser Ser 
420 425 430 

Arg Gin Gin Gly I le Are Glu Ser Lys Glu Thr Thr I le Glu Gly Arg 
435 440 445 

Phe Gin Phe Asp Leu I le Gin Ala I le His Arg Asp His Lya Leu Ser 
450 455 400 

Ser Tyr Ser Leu Asn Ser Val Ser Ala His Phe Leu Ser Glu Gin Lye 
465 470 475 480 

Glu top Val His His Ser I le I le Thr Asp Leu Gin Asn Gly Asn Ala 
485 490 495 

Glu Thr Arg Arg Arg Leu Ala Val Tyr Cys Leu Lya Asp Ala Tyr Leu 
600 505 610 

Pro Gin Arg Leu Leu Asp Lys Leu Met Pha lie Tyr Asn Tyr Val Glu 
615 520 525 

Met Ala Arg Val Thr Gly Val Pro I le Ser Phe Leu Leu Ala Arg Gly 
530 535 540 

Gin Ser I !e Lys Val Leu Ser Gin Leu Leu Arg Lys Gly Lys Gin Lys 
545 550 555 560 

Asn Leu Val Leu Pro Asn Ala Lys Gin Ser Gly Ser Glu Gin Gly Thr 



25. Mar. 20 04 "23 ; 05 " " S. YAMAMOTO OSAKA ~ " ~ NO. 7313 " P. 52/239 



50/236 



565 570 575 

Tyr Glu Gly Ala Thr Val Leu Glu Ala Arg Thr Gly Phe Tyr Glu Lys 
580 535 590 

Pro I le Ala Thr Leu Asp Phe Ala Ser Leu Tyr Pro Ser I le Mat Met 
595 600 605 

Ala Tyr Asn Leu Cya Tyr Cys Thr Leu Val Thr Pro Glu Asp Val Arg 
610 615 620 

Lys Leu Asn Leu Pro Pro Glu His Val Thr Lye Thr Pro Ser Gly Glu 
625 630 635 640 

Thr Phe Val Lys Gin Thr Leu Gin Lye Gly I le Leu Pro Glu I la Leu 
645 650 655 

Glu Glu Leu Leu Thr Ala Arg Lys Arg Ala Lys Ala Asp Leu Lye Glu 
€60 665 670 

Ala Lys Asp Pro Leu Glu Lya Ala Val Leu Asp Gly Arg Gin Leu Ala 
675 680 685 

Leu Lya I le Ser Ala Asn Ser Val Tyr Gly Phe Thr Gly Ala Thr Val 
690 695 700 



Gly Gin Leu Pro Cys Leu Glu Me Ser Ser Ser Val Thr Ser Tyr Gly 
705 710 715 720 

Arg Gin Mat I la Glu Gin Thr Lys Lys Leu Val Glu Asp Lys Phe Thr 
725 730 735 

Thr Leu Gly Gly Tyr Gin Tyr Asn Ala Glu Val I la Tyr Gly Asp Thr 
740 745 760 



Asp Ser Val Met Val Gin Phe Gly Val Ser Asp Val Glu Ala Ala Met 
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755 760 765 

Thr Leu Gly Arg Glu Ala Ala Qlu His I le Ser Qly Thr Phe I la Lya 
770 775 780 

Pro I le Lye Leu Glu Phe Qlu Lye Val Tyr Phe Pro Tyr Leu Lau 1 le 
785 790 795 800 

Aan Lye Lye Arg Tyr Ala Qly Leu Leu Trp Thr Asn Pro Gin Gin Pha 
805 810 815 

Asp Lys Met Asp Thr Lys Gly I le Glu Thr Val Arg Arg Asp Asn Cya 
820 825 830 

Leu Leu Val Lys Asn Leu Val Thr Glu Ser Leu Asn Lys I le Leu I la 
835 840 845 

Asp Arg Asp Val Pro Qly Ala Ala Glu Asn Val Lys Lys Thr I le Sor 
860 855 860 

Asp Leu Leu Met Asn Arg I Ja Asp Leu Ser Leu Lau Val I le Thr Lys 
865 870 875 860 

Gly Leu Thr Lys Thr Gly Asp Asp Tyr Glu Val Lya Ser Ala His Gly 
885 890 895 

Glu Leu Ala Glu Arg Met Ar* Lys Arg Asp Ala Ala Thr Ala Pro Asn 
900 905 910 

Val Gly Asp Arg Val Pro Tyr Val lie I le Lys Ala Ala Lys Gly Ala 
915 920 $25 

Lys Ala Tyr Qlu Arg Ser Qlu Asp Pro \ le Tyr Val Leu Gin Asn Asn 
930 935 940 



I le Pro I le Asp Pro Asn Tyr Tyr Leu Glu Asn Gin I le Ser Lys Pro 
945 950 955 980 
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Leu Lau Arg I le Phe Glu Pro Val Leu Lye Asn Ala Ser Lya Glu Leu 
985 970 975 

Leu His Gly Ser His Thr Arg Ser 1 le Ser I la Thr Thr Pro Ser Asn 
980 985 900 

Ser Gly He Met Lye Phe Ale Lye Lye Gin Leu $er Cye Val Gly Cys 
995 1000 1005 

Lye Val Pro I le Arg Tyr Ptie Val Gin Trp Aan Thr Met Arg Lye Leu 
1010 1015 1020 

Gin Gly Lye Arg Ser Arg Val He Leu Gin Lys Arg Val Ser Are Tyr 
1025 1030 1035 1040 

Ala Ale Trp Leu Ser Leu Lys Arg Phe Leu Gly Gly Cye Gly Hie Ser 
1045 1050 1055 

Ala Arg Ser Val Lys Ala Lau Phe He Lye Met Ser Cye Ala Pro Val 
1080 1065 1070 

Glu I le Val Gin Tyr Phe Thr Gly Glu 
1075 10BO 



<210> 46 
<211> 2154 
<212> PRT 

<213> Arabidopela thai lane 



<400>46 

Met Ser Gly Arg Arg Cye Asp Arg Arg Leu Asn Val Gin Lys Val Ser 
15 10 15 



Ale Ala Asp Glu Leu Glu Thr Lys Leu Gly Phe Gly Leu Phe Ser Gin 
20 25 30 
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Gly Glu Thr Arg Leu Gly Trp Leu Leu Thr Phe Ala Ser Ser Ser Trp 
35 40 46 

Glu Asp Ala Aep Thr G(y Lys Thr Phe Ser Cya Val Asp Leu Phe Phe 
SO 55 $0 

Val Thr Gin Asp Gly Ser Ser Phe Lys Thr Lye Tyr Lys Phe Arg Pro 
65 70 75 80 

Tyr Leu Tyr Ala Ala Thr Lys Asp Asn Met Glu Leu Glu Val Glu Ala 
85 90 65 

Tyr Leu Arg Arg Arg Tyr Glu Arg Gin Val Ala Asp lie Gin lie Val 
100 105 110 

His Lye Glu Asp Leu Tyr Leu Lys Asn Hie Leu Ser Gly Leu Gin Lye 
116 120 125 

Lys Tyr Leu Lye Val Ser Phe Asp Thr Val Gin Gin Leu Val Glu Val 
130 135 140 

Lye Arg Asp Leu Leu His I le Val Glu Arg Asn Leu Ala Lye Phe Asn 
146 150 155 160 

Ala Leu Glu Ala Tyr Glu Ser I le Leu Ser Gly Lys Arg Glu Gin Arg 
165 170 175 

Prb Gin Aep Oys Leu Asp Ser Val Val Asp Leu Arg Glu Tyr Asp Val 
160 185 190 



Pro Tyr Hie Val Arg Phe Ala I le Asp Asn Asp Val Arg Ser Gly Gin 
195 200 205 



Trp Tyr Asn Val Ser I le Ser Ser Thr Asp Val I le Leu Glu Lys Arg 
210 215 220 
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Thr Asp Leu Leu Gin Arg Ale Qlu Val Aug Val Cys Ala Phe Asp I le 
225 230 235 240 

Glu Thr Val Lye Leu Pro Leu Ly8 Phe Pro Asp Ala Qlu Tyr Asp Gin 
245 260 255 

I la Met Met I le Ser Tyr Met Val Asp Gly Gin Gly Phe Leu I le Thr 
260 265 270 

Asn Arg Glu Cys Val Gly Lya Asp I la Qlu Asp Leu Glu Tyr Thr Pro 
275 280 285 

Lys Pro Qlu Phe Qlu Gly Tyr Phe Lys Val Thr Asn Val Thr Asn Qlu 
280 295 300 

Val Glu Leu Leu Arg Lys Trp Phs Ser His Met Gin Glu Leu Lys Pro 
305 310 315 320 

Gly I le Tyr Val Thr Tyr Asn Gly Asp Phe Phe Asp Trp Pro Phe I le 
325 330 336 

Glu Arg Arg Ala Ser His His Gly I la Lys Met Asn Glu Glu Leu Gly 

340 345 350 

Phe Arg Oys Asp Gin Asn Gin Gly Glu Cys Arg Ala Lys Phs Val Cys 
355 360 365 

Hia Leu Asp Cys Phs Sar Trp Val Lys Arg Asp Ser Tyr Leu Pro Gin 
370 375 380 

Gly Ser Gin Gly Leu Lys Ala Val Thr Lys Val Lys Leu Gly Tyr Asp 
385 390 395 400 



Pro Leu Glu Val Asn Pro Glu Asp Mat Val Arg Phe Ala Hat Qlu Lys 
405 410 415 
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Pro flln Thr Met Ala Ser Tyr Ser Val Ssr Asp Ala Val Ala Thr Tyr 
420 425 430 

Tyr Leu Tyr Mat Thr Tyr Val Hie Pro Phe Val Phe Ser Leu Ala Thr 
435 440 446 

Me I le Pro Met Val Pro Aw Glu Val Leu Arg Lys Qly Ser Gly Thr 
450 456 450 

Leu Cys Glu Met Leu Leu Mat Val Glu Ala Tyr Lys Ala Asn Val Val 
466 470 475 480 

Cys Pro Asn Lys Asn Gin Ala Asp Pro Glu Lys Phe Tyr Gin Gly Lys 
485 490 495 

Leu Leu Glu Ser Glu Thr Tyr I le Gly Qly His Val Glu Cya Leu Gin 
500 505 510 

Ser Gly Val Phe Arg Ser Asp I le Pro Thr Ser Phe Lye Leu Asp Ala 
515 520 625 

Ssr Ala Tyr Gin Gin Leu I le Asp Asn Leu Gly Arg Asp Leu Glu Tyr 
530 535 540 

Ala I le Thr Val Glu Gly Lys Mat Arg Met Asp Ser Val Ser Asn Phe 
545 550 555 560 

Asp Glu Val Lys Glu Val I le Arg Glu Lys Leu Glu Lya Leu Arg Asp 
565 570 575 

Asp Pro lie Arg Glu Glu Gly Pro Leu Ha Tyr His Leu Asp Val Ala 
580 585 590 



Ala Met Tyr Pro Asn I le Me Leu Thr Asn Are Leu Gin Pro Pro Ser 
595 600 505 



I le Val Thr Asp Glu Val Cys Thr Ala Cys Asp Phe Asn Gly Pro Glu 
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610 615 620 

Lya Thr Cys Leu Arg Lya Leu Glu Trp Val Trp Arg Q|y Val Thr Phe 
626 630 636 640 

Lys Qly Ann Lys Ser Glu Tyr Tyr His Leu Lye Lye Gin I le Glu Ser 
645 650 655 

Glu Ser Val Asp Ala Gly Ala Asn Met Gin Ser Sar Lye Prg Phe Leu 
660 665 670 

Asp Leu Pro Lya Val Glu Gin Gin Ser Lys Leu Lya Glu Arg Leu Lys 
675 680 686 

Lye Tyr Cys Gin Lya Ala Tyr Ser Arg Val Leu Asp Lya Pro I le Thr 
690 696 700 

Glu Val Arg Glu Ala Gly I le Cye Met Arg Glu Asn Pro Phe Tyr Val 
70S 710 715 720 

Abd Thr Val Arg Ser Phe Arg Asp Arg Arg Tyr Glu Tyr Lye Thr Leu 
725 730 735 

Asn Lya Val Trp Lya Gly Lye Leu Ser Glu Ala Lya Ala Ser Gly Asn 
740 745 750 

Leu I le Lys I le Gin Glu Ala His Asp Hat Vai Val Val Tyr Asd Ser 
755 760 765 

Lau Gin Leu Ala His Lys Cys I le Leu Asn Ser Phe Tyr Gly Tyr Val 
770 775 780 

Met Arg Lya Gly Ala Arg Trp Tyr Sar Mat Glu Mat Ala Gly Val Val 
785 790 795 800 



Thr Tyr. Thr Gly Ala Lye lie lie Gin Asn Ala Arg Leu Leu lie Glu 
805 810 815 
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Arg I le Qly Lys Pro Leu GIu Leu Asp Thr Asp Gly I ie Trp Cys Ala 
820 825 830 

Leu Pro Gly Ser Phe Pro GIu Asn Phe Thr Phe Lye Thr lie Asp Met 
835 840 845 

Lys Lys Phe Thr 1 la Ser Tyr Pro Cys Vel I le Leu Asn Val Asp Val 
850 855 860 

Ala Lys Asn Asn Ser Asn Asp Gin Tyr Gin Thr Leu Val Asp Pro Val 
885 870 875 880 

Arg Lys Thr Tyr Asn Ser Arg Ser GIu Cys Ser lie GIu Phe GIu Val 
885 890 895 

Asp Gly Pro Tyr Lys Ala Met lie lie Pro Ala Ser Lys GIu GIu Gly 
900 905 910 

I le Leu I le Lys Lys Arg Tyr Ala Val Phe Asn His Asp Gly Thr I le 
915 920 925 

Ala GIu Leu Lys Gly Phe GIu Met Lys Arg Arg Qly GIu Leu Lys Leu 
930 935 940 

I le Lys Val Phe Gin Ala GIu Leu Phe Asp Lye Phe Leu His Qly Ser 
945 950 955 960 

Thr Leu GIu Qlu Cys Tyr Ser Ala VaJ Ala Ala Val Ala Asn Arg Trp 
965 970 975 



Leu Asp Leu Leu GIu Gly Gin Gly Lys Asp I le Ala Asp Ser GIu Leu 
980 985 990 



Leu Asp Tyr I le Ser Glu Ser Ser Thr Met Ser Lys Ser Leu Ala Asp 
995 1000 1005 
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Tyr Gly Gin Gin Lys Ser Cys Ala Vai Thr Thr Ala Lys Arg Leu Ala 
1010 1015 1020 

Asp Phe Leu Gly Asp Thr Met Val Lya Asp Lya Gly Leu. Arg Cys Gin 
1026 1030 1035 1040 

Tyr I le Val Ala Arg Glu Pro Glu Qly Thr Pro Val Sar Glu Arg Ala 
1045 1050 1055 

Val Pro Val Ala I la Phe Gin Thr Asp Asp Pro Glu Lys Lys Phe Tyr 
1080 1005 1070 

Leu Gin Lye Trp Cya Lys I le Ser Sar Tyr Thr Gly II© Arg Ser Me 
1075 1080 1085 

I le Asp Trp Met Tyr Tyr Lya Gin Arg Leu His Ser Ala I le Gin Lya 
1090 1095 1100 

Val I le Thr I le Pro Ala Ala Met Gin Lys Val Ala Asn Pro Val Leu 
1105 1110 1116 1120 

Arg Val Arg Hie Pro Tyr Trp Leu Glu Lye Lys Val Cys Asp Lys Phe 
1125 1130 1135 

Arg Gin Gly Lya I le Val Asp Met Phe Ser Ser Ala Asn Lya Asp His 
1140 1145 1150 

Ser Thr "mr Gin Asp Asn Val Val Ala Asp I le Glu Glu Phe Cys Lye 
1155 1160 1165 

Glu Asn Arg Pro Ser Val Lys Gly Pro Lys Pro Val Ala Arg Ser Phe 
1170 1175 1180 

Glu Val Asp Arg Asn His Ser Glu Gly Lys Gin Gin Glu Ser Trp. Asp 
1185 1190 1195 1200 

Pro Glu Phe His Asp I le Ser Leu Gin Asn Val Asp Lys Asn Val Asp 
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1205 1210 1215 

Tyr Gin Gly Trp Leu Glu Leu Glu Lys Arg Lys Trp Lys Met Thr Leu 
1220 1225 1230 

Thr Asn Lys Lya Lye Arg Arg Phe Asp Asp Leu Lys Pro Cys Asn Gin 
1235 1240 1245 

I le Asp Ala His Lya I la Asn Lys Lys Val Cys Lya Qly Arg Val Gly 
1250 1255 1260 

Val Gly Ser Tyr Pha Arg Arg Pro Glu Glu Ala Leu Thr Ser Ser Tyr 
1265 1270 1275 1280 

Leu Gin I la I la Gin Leu Val Gin Ser Pro Gin Ser Qly Gin Phe Pha 
1285 1290 1295 

Ala Jrv Val Val Val Glu Gly Leu Mat Leu Lys I la Pro Leu Thr Me 
1300 1305 1310 

Pro Arg Val Pha Tyr I le Aan Ser Lys Ala Ser I la Ala Gly Asn Pha 
1315 1320 1325 

Thr Gly Lys Cys I le Aan Lys I le Leu Pro His Gly Lys Pro Cys Tyr 
1330 1335 1340 

Asn Lau Met Glu Ala Arg His Leu His Asn Thr His I le Leu Leu Leu 
1345 1350 1355 1360 

Val Asn I le Gin Glu Asp Gin Phe I le Lys Glu Ser Lys Lys Leu Ata 
1365 1370 1375 

Ala Leu Leu Ala Asp Pro Qlu I le Glu Gly I le Tyr Glu Thr Lys Mat 
1380 1385 1390 

Pro Leu Glu Phe Sar Ala I le Cys Gin I le Gly Cys Val Cys Lys I le 
1385 1400 1406 
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Qlu Asp Thr Ala Lys Hia Arg Asn Thr Gin Asp Gly Trp Lys Leu Gly 
1410 1415 1420 

Glu Leu Hia Arg I le Thr Thr Thr Glu Cys Arg Tyr Leu Qlu Asn Ser 
1425 1430 1435 1440 

I te Pro Lau Val Tyr Leu Tyr His Ser Thr Ser Thr Gly Arg Ala Val 
1445 1450 1455 

Tyr Val Lau Tyr Cys His Ala Ser Lya Leu Met Ser Val Val Val Val 
1460 1465 1470 

Asn Pro Tyr Gly Asp Lys Glu Leu Lau Ser Ser Ala Leu Glu Arg Gin 
1475 1480 1485 

Phe Arg Asp Arg Cys Gin Glu Leu Ser Pro Glu Pro Phe Ser Trp Asp 
1490 1495 1500 

Gly I la Leu Phe Gin Val Glu Tyr Vel Asp His Pro Glu Ala Ala Thr 
1505 1510 1515 1520 

Lys Phe Leu Gin Lye Ala Leu Cys Glu Tyr Arg Glu Glu Asn Cys Gly 
1525 1530 1535 



Ala Thr Val A|a Val I le Glu Cys Pro Asp Phe Asn Thr Thr Lya Glu 
1540 1545 1550 

Gly Val Lys Ala Leu Glu Asp Phe Pro Cys Val Arg I |e Pro Ptie Asn 
1555 1560 1566 

Asp Asp Asp Asn Ser Tyr Gin Pro Val Ser Trp Gin Arg Pro Ala Ala 
1570 1575 1580 

Lye I le Ala Val Leu Arg Cya Ala Ser Ala I le Gin Trp Leu Aap Arg 
1585 1590 1595 1600 
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Are I le Ala Gin Ser Arg Tyr Ala His Val Pro Leu Gly Asn Pha Gly 
1605 1610 1615 

Arg Asp Trp Lau Thr Phe Thr Val Asp I le Pha Leu Ser Arg Ala Leu 
1620 1625 1630 

Arg Asp Gin Gin G|n Val Leu Trp Val Sar Asp Asn Gly Val Pro Asp 
1635 1640 1 845 

Leu Gly Asp I la Asn Asn. Glu Glu Thr Pha Leu Alt, Asp Glu Leu Gin 
1650 1656 1660 

Glu Thr Ser Leu Leu Pha Pro flly Ala Tyr Arg Lys Val Ser Val Glu 
1665 1670 1675 1680 

Lau Lys Val His Arg Leu Ala Val Asn Ala Leu Lau Lya Sar Aso Leu 
1685 1690 1696 

Val Ser Glu Met Glu Gly Gly Gly Phe Leu Gly Val Asn Sar Arg Gly 
1700 1706 1710 

Sar Sar Leu Asn Asp Asn Gly Ser Phe Asp Glu Asn Asn Q|y Cys Ala 
1716 1720 1725 

Gin Ala Phe Arg Val Lau Lya Gin Leu I le Lys Arg Leu Leu His Asp 
1730 1735 1740 

Ala Cys Asn Ser Gly Asn I le Tyr Ala Asp Sar I la Leu Gin Ms Leu 
1745 1750 1755 1760 

Sar Trp Trp Lau Arg Sar Pro Ser Ser Lys Leu His Asp Pro Ala Leu 
1765 1770 1775 



His Leu Hat Lau His Lys Val Mat Gin Lys Val Phe Ala Lau Lau Leu 
1780 1 785 1790 



25. Mar. 20(14 23:07 S. YAMAMOTO OSAKA N0.73I3 P. 64/239 



62/236 



Thr Asp Leu Arg Arg Leu Gly Ala I le lie I le Tyr Ala Asp Phe Ser 
1795 1600 1805 

Lye Val Me I le Asp Thr Gly Lya Phe Asp Leu Ser Ala Ala Lye Thr 
1810 1815 1820 

Tyr Cys Glu Ser Leu Leu Thr Val Mat Qly Ser Arg Asp I le Phe Lya 
1825 1830 1835 1840 

Leu I le Leu Leu Glu Pro Val Hie Tyr Trp Hie Ser Leu Leu Phe Mat 
1845 1850 1855 

Aap Gin His Aen Tyr Ala Gly I le Arg Ala Thr Gly Asp Glu I Is Ser 
1860 1865 1870 

Gly Asn Glu Val Thr I le Glu Pro Lya Trp Ser Val Ala Arg His Leu 
1875 1880 1885 

Pro Glu Tyr I le Gin Lye Asp Phe I le I le I le Val Ala Thr Phe lie 
1890 1895 1900 

Phe Gly Pro Trp Lys Phe Ala Leu Glu Lye Lye Arg Gly Ser Ala Glu 
1905 1910 1915 1920 

Ser Leu Glu Ala Glu Met Val Glu Tyr Leu Lys Glu Gin I le Gly Thr 
1925 1930 1935 

Arg Phe I le Sar Met lie Val Glu Lya I le Gly Asn I le Arg Ser Hie 
1940 1945 1950 

I le Lys Aap I le Asn Val Ser Asp Ala Sar Trp Ala Ser Gly Gin Ala 
1955 1960 1965 

Pro Lys Qly Asp Tyr Thr Phe Glu Phe I le Gin lie I la Thr Ala Val 
1970 1975 1980 

Leu Ala Leu Asp Gin Asn Val Gin Gin Asp Val Leu Val Met Arg Lye 
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1985 1990 1995 2000 

I le Leu Leu Lys Tyr I le Lye Val Lys Glu Cys Ala Ala Glu Ala Glu 
2005 2010 2015 

Phe I le Asp Pro Gly Pro Ser Phe I le Leu Pro Aen Val Ala Cys Ser 
2020 2025 2030 

Asn Cys Gly Ala Tyr Arg Asp Leu Asp Bie Cya Arg Aw Ser Ala Leu 
2035, 2040 2046 

Leu Thr Glu Lys Glu Trp Ser Cys Ala Asp Pro OIn Cys Val Lys I le 
2050 2055 2050 

Tyr Asp Lys Glu Gin I le Glu Ser Ser I le I le Gin Met Val Arg Gin 
2065 2070 2075 2080 

Arg Glu Arg Mat Tyr Gin Leu Qln Aso Leu Val Cys Aan Arg Cys Asn 
2085 2090 2095 

Gin Val Lys Ala Ala His Leu Thr Glu Gin Cys Glu Cya Ser Gly Ser 
2100 2105 2110 

Phe Arg Cys Lys Glu Ser Gly Ser Asp Phe His Lye Arg I le Glu I le 
2115 2120 2125 

Phe Leu Asp Me Ala Lys Arg Gin Lys Phe Arg Uu Leu Glu Glu Cys 
2120 2135 2140 

I la Ser Trp I le Leu Phe Ala Thr Ser Cya 
2145 2150 



<210> 47 
<211> 3708 
<212> DNA 
<213> Oryza satlva 
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<40Q> 47 

ctctcttccc gcgttoccet otocctcccc otcccccctc tccggogatg figdtcaggcg 60 
gacgcggcgg caagcggcga ggggegoogo occc&gggac atceggggcg gcggcgaasc 120 
gggcceaeco cggtggoacc ecgcagcegc ctccgoccgc cgcgacggcg gcggcgocog 180 
tgg ngga g g a ggaggacatg atggacgagg acgtattcct ogacgagaoc atcctggogg 240 
aggacgagga ggcgttgctg ctgotcgaco gggacgaggc cctcgcctca cgoctctccc 300 
gctggaggog ooocgcgcto cccgecgacc tagcgtccgg ctgctcgogo aatgttgttt 360 
ttoageagct ggagatagat tatgttattg gtgagagooa caaafitactg ctccccaact 420 
catctggtoc tgcasctata ctcaggatat ttggjcgtaac tagagaaggt cacagtgtat 460 
gctgccaagt gcatggattt gagccatatt tttacatcag ttgtccaatg gggatgggcc 540 
ctgatgstat itcfi^gcttc caocaaacac tagaggggag gatgaaggat tcaaatagga 600 
acagcaaogt gccaaggttt gtgaagagaa tcgaacttgt gcagaagcag acaatcatgc 660 
attaccaacc acagcaatct cagcctttoo tcaagatagt ggttgctttg ccaac&atgg 720 
ttgctagttg tcgcggcatc ctggaaaggg gcataacaat tgaaggectt ggttegaaga 760 
gttttctgac atatgaaagc aacattcttt ttgcacttcg cttc&tgatt gactgcaata 840 
ttgttggtgg taattggatt gaagttcetg coggaaagta tatgaaggca gctcgtatoa 900 
tgtcctattg tcagctagag ttggattgcc tatattcgga tttggtaago catgctgctg 960 
aaggagaaca ttataagatg gctccatttc gcatattaag ttttgatatt gaatgtgocg 1020 
gtcgoaaagg teacttecca gaaccaactc atgatcccgt tattcagata gctaacttgg 1080 
tcacccttea aggagaagga caacottttg tacgcaatgt tatgacgctt aaatcatgtt 1140 
ctcccattgt tggagttgat gttatgtcat ttgacacaga gagggatgtt ctaottgctt 1200 
ggagggattt catacgtgaa gtggaccotg atattattat tggatacaat atctgcaaat 1260 
ttgacttaoc ctatottatt gagagagctg aagttcttaa gatagtagag tttocaatao 1320 
ttggaogaat cagaaatagt cgtgttcgtg tccgtgacac aaotttctot tcaaggoaat 1380 
atggtatgog tgaaagtaaa gatgtagcag tggaaggaag agtacaattt gatcttctgo 1440 
aggetatgca acgggattac aagcttagtt cttattcatt aasctctgta tttgcacatt 1500 
tcctcgggga goaaaaagag gatgttcatc actcaattat atctgatctt caaaatggga 1660 
attoagagao acgaagacgg ottgcggttt attgtttgaa ggatgcctat cttccaoaao 1620 
gactgctaga taagttgatg tatatctaca actatgtgga aatggcaaga gtcactggag 1680 
ttcocatttc atttattdtt tcaaggggac agagcattaa ggtcctctca cagctactca 1740 
gga&agoaaa acagaaaaac cttgttatac caaatataaa gggtcaagcg tctggacagg 1800 
atacctttga agfftgcaact gttttggagg caagggctgg attttatgag aaaoccattg 1860 
cgactttgga ctttgottcg ttgtatccat ccatcatgat ggeatataac ctatgctact 1920 
gtactttggt oocccctgag gatgoocgca aactcaaoet goctccagaa agtgtoaaca 1980 
aaaccccatc tggtgaaaca tttgtgaaac cagatgtgca aaagggtata cttcctgaaa 2040 
tccttgaaga attgtteget gctcggaaaa gggegaaagc agatttgaag gaage&aagg 2100 
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atcoatttga aagggccgtt cttgatggto gtcagottgc cctaaaaata agcgcaaact 2160 
ctgtctatgg ttttactgga gegactgttg gtcaattaoc ttgtttagaa atttcttoaa 2220 
gtfftgaccag ctatggtoga Qagatgattg aacatacaaa aaag cttgtt gaagataaat 2280 
tcacgacact taxaggctat gagcacaatg cagaggtoat ctatggagat actgattctg 2340 
taatggtaca gttcggtfftt tctactgrttg aggacgcaat gaagotagga agagaagotg 2400 
cagactacat tagtggaaca tttattaagc ccatcaagot tgagtttgag aagatctstt 2460 
tcocttatct actgettagc aagaagagat atgctggttt gtactggaca aatootgaga 2520 
aatttgacaa aatggacacg aaaggtattg aaacagtgag aagggacaac trtttattag 2580 
taaagaacot ggttactg&g tgoott^ata aaataqtagt ggacagagat gttootggtg 2640 
casttcaata tgioaagaac aceatttctg atctactaat gaaoogtgta gacttatcto 2700 
ttctagttat aacaaagggt ttgactaaaa cagg&gagga ttatgotgto aaagctgcoo 2760 
atgtggagct tgctgagaga atgcgaaaga gggacgctgc tsotgctoct aatgttggtg 2820 
accgggttcc ttatgttata atcaaagcag caaaaggggo aaaggcatat gagaggtcas 2880 
aagatcotat ttatgttttg gataataaca taccaataga tccccaatac taccttgaga 2940 
accaaatcag caaaccactt ttgaggatct ttgagccgat tctgaagaat gcoagtagag 3000 
agotgGttcja tggaagtcac accagggotg tttcaatctc aactoottca aatagtggaa 3060 
taatgaaatt tgcaaagaaa caattgacat gcctcggatg caaagcagtt ataagtggtt 3120 
ccaatcaaac gctttgcttt cattgoaagg gaagagaagc agagttatac tgoaaaaotg 3180 
taggaaacgt ttctga^ctg gagatgctct ttgggaggct ctggaogoag tgccaggagt 3240 
gccaaggcto octtcatcag gacgttctct gcacaagccg ggattgtcct attttctacc 3300 
gccgaagaaa ggcgcagaa* gatatggctg aagrtagagt acagcttcaa ogttgggaot 3360 
tctgagtoct ctcatactga cggagtacta ctttccccaa atattgcgaa accattectg 3420 
tgaggoacgc cattgcggga tcatgtgatt gcatcttcat gcatgatggc tctggottgt 3480 
ttagttggat qjgctgaaat agctttffttc tacggtcagt ttgttgtatt tttaggtggt 3540 
aggttatctg taoctctago cgctaacagg gtaatctagt tgcttceett ggtgcattga 3600 
tgcagocatg tgtaaggtag ataaaoaatt ttttttcatti atcttttaac ttcatgaggt 3660 
gattgaggct gagaagcacc cattcaagaa aaaaaaaaaa aaaaaa 3706 

<210> 48 
<211> 1106 
<212> PRT 
<213> Oryza satlva 

<4O0> 48 

Mat Sar Ser Qly Gly Arg Gly Gly Lys Arg Arg Gly Ala Pro Pro Pro 
15 10 15 
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Gly Pro Ser Gly Ala Ala Ala Lya Arg Ale His Pro Qly Gly Thr Pro 
20 25 30 

Gin Pro Pro Pro Pro Ala Ala Thr Ala Ala Ala Pro Val Ala Glu Gtu 
35 40 46 

Glu Asp Met Met Asp Glu Asp Va| Phe Leu Asp Glu Thr I le Leu Ala 
SO 55 60 

Glu Asp Glu Glu Ala Leu Leu Leu Leu Asp Are Asp Glu Ala Ley Ala 
65 70 75 80 

Ser Arg Leu Ser Arg Trp Arg Arg Pro Ala Leu Pro Ala Asp Leu Ala 
85 90 95 

Ser Gly Cys Ser Arg Asn Val Ala Phe Gin Gin Leu Glu I la Asp Tyr 
100 105 110 

Val I le Gly Glu Ser Hie Lya Val Leu Lbu Pro Asn Ser Ser Gly Pro 
115 120 125 

Ala Ala I le Leu Arg I le Phe Gly Val Thr Arg Glu Gly His Ser Val 
130 135 140 

Cys Cya Gin Val His Gly Pha Glu Pro Tyr Phe Tyr I le Ser Cys Pro 
145 150 155 160 

Mat Gly Met Gly Pro Asp Asp I le Ser Arg Phe His Gin Thr Leu Glu 
165 170 175 



Gly Arg Wet Lya Asp Ser Ann Arg Asn Ser Asn Val Pro Arg Phe Val 
180 195 190 



Lys Arg I le Glu Leu Val Gin Lya Gin Thr I le Mat His Tyr Gin Pro 
195 200 205 
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Gin Gin Ser Gin Pro Phe Leu Lys He Val Val Ala Leu Pro Thr Met 
210 215 220 

Val Ala Ser Cys Arg Gly I le Leu Glu Arg Gly I le Thr 1 |e Glu Gly 
226 230 235 240 

Leu Gly Ser Lya Ser Phe Leu Thr Tyr Glu Ser Asn I le Leu Phe AJa 
245 250 255 

Leu Arg Phe Met I le Asp Cya Asn I le Val Gly Gly Asn Trp I le Glu 
260 265 270 

Val Pno Ala Gly Lya Tyr Mat Lya Ala Ala Arg I le Mat Ser Tyr Cya 
275 280 285 

Gin Leu Giu Lau Asp Cys Leu Tyr Sar Asp Leu Val Ser His Ala Ala 
290 295 300 

Glu Gly Glu His Ser Lya Met Ala Pro Phe Are I le Leu Ser Phe Asp 
305 310 315 320 

Me Glu Cya Ala Gly Arg Lya Gly His Phe Pro Glu Pro Thr Hia Aap 
326 330 336 

Pro Val I le Gin I le Ala Asn Leu Val Thr Leu Gin Gly Glu Gly Gin 
340 345 350 

Pro Phe Val Arg Aan Val Met Thr Leu Lye Ser Cya Ser Pro He Val 
355 360 365 

Gly Val Asp Val Mat Ser Phe Asp Thr Glu Arg Asp Val Leu Leu Ala 
370 375 380 

Trp Arg Asp Pha I le Arg Glu Yal Aap Pino Asp He I Id I le Gly Tyr 
385 390 395 400 

Asn I le Cya Lys Phe Aap Leu Pro Tyr Leu I le Glu Arg Ala Glu Val 
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405 410 415 

Leu Lya I la VaJ Glu Phe Pro I le Leu Sly Arg I le Arg Asn Ser Arg 
420 425 430 

Val Arg Val Arg Asp Thr Thr Phe Ser Ser Arg Gin Tyr Gly Jtet Arg 
435 440 445 

Glu Ser Lya Asp Val Ala Val Glu Gly Arg Val Gin Phe Asp Leu Lag 
450 455 450 

Gin Ala Mat Gin Arg Asp Tyr Lya Leu Ser Ser Tyr Ser Leu Asn Ser 
465 470 475 480 

Val Ser Ala His Phe Leu Gly Glu Gin Lye Glu Asp Val His His Ser 
485 490 495 



I la I le Ser Asp Leu Gin Aan Gly Asn Ser Glu Thr Arg Arg Arg Leu 
600 505 510 

Ala Val Tyr Oys Leu Lys Asp Ala Tyr Leu Pro Gin Arg Leu Leu Asp 
615 620 525 

Lys Leu Met Tyr I le "tyr Asn Tyr Val Glu Met Ala Arg Val Thr Gly 
530 535 540 

Val Pro I le Ser Phe Leu Leu Ser Arg Gly Gin Ser I le Lys Val Leu 
545 650 555 5B0 

Ser Gin Leu Leu Arg Lys Ala Lye Gin Lys Asn Leu Val I le Pro Asn 
565 570 575 

lie Lys Gly Gin Ala Ser Gly Gin Asp Thr Phe Glu Gly Ala Thr Vel 
550 585 590 

Leu Glu Ala Arg Ala Gly Phe Tyr Glu Lys Pro Me Ala Thr Leu Asp 
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595 600 605 

Phe Ala Ser Leu Tyr Pro Ser I la Mat Wet Ala Tyr Aen Leu Cys Tyr 
610 615 620 

Cys Thr Leu Val Pro Pro Glu Asp Ala Arg Lys Leu Asn Leu Pro Pro 
625 630 636 640 

Glu Sar Val Asn Lye Thr Pro Ser Qly Glu Thr Phe Val Lys Pro Asp 
645 650 655 

Val Gin Lys Qly I la Leu Pro Glu fie Leu Glu Glu Leu Leu Ala Ala 
660 665 670 

Arg Lys Arg Ala Lye Ala Asp Leu Lys Glu Ala Lye Asp Pro Phe GJu 
675 680 665 

Arg Ala Val Leu Asp Gly Arg Gin Leu Ala Leu Lys I le Ser Ala Asn 
690 695 700 

Ser Val Tyr Gly Phe Thr Gly Ala Thr Val Gly Gin Leu Pro Cys Leu 
705 710 715 720 

Glu I ta Sar Sar Ser Val Thr Ser Tyr Gly Arg Gin Met I le Glu Hie 
725 730 735 

Thr Lys Lye Leu Val Glu Asp Lys Phe Thr Thr Leu Gly Gly Tyr Glu 
740 745 750 

His Asn Ala Glu Val I le Tyr Gly Asp Thr Asp Ser Val Met Val Gin 
755 760 765 

Phe Gly Val Ser Thr Val Glu Asp Ala Mat Lye Leu Gly Arg Glu Ala 
770 775 780 



Ala Asp Tyr I le Ser Gly Thr Phe I le Lys Pro I le Lys Leu Glu Phe 
785 790 795 800 
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Glu Lye I le Tyr Phe Pro Tyr Leu Leu I le Ser Lye Lye Arg Tyr Ala 
606 810 815 

Qly Leu Tyr Trp Thr Aen Pro Glu Lye Phe Asp Lye Met Asd Thr Lye 
820 825 830 

Qly I le Glu Thr Val Arg Arg Asp Aon Cye Leu Leu Val Lye Asn Leu 
835 840 845 

Val Thr Glu Cye Leu His Lye I le Leu Val Asp Arg Asp Vel Pro Gly 
850 855 860 

Ale Val Gin Tyr Val Lys Aen Thr I le Ser Asp Leu Leu Mat Aen Arg 
865 870 875 880 



Val Asp Leu Ser Lau Leu Val I le Thr Lye Gly Leu Thr Lye Thr Gly 
886 890 895 



Glu Asp Tyr Ala Val Lys Ale Ala His Val Glu Leu Ala Qlu Arg Met 
900 905 910 

Arg Lye Arg Asp Ala Ala Thr Ala Pro Thr Val flly Asp Arg Val Pro 
915 920 926 

Tyr Val I le lie Lys Ala Ala Lys Gly Ate Lys Ala Tyr Glu Arg Ser 
930 936 940 

Glu Asp Pro I le Tyr Val Leu Asp Asn Aen I le Pro I le Asp Pro Gin 
645 950 955 980 



Tyr Tyr Leu Glu Aen Gin I Is Ser Lys Pro Leu Leu Arg I le Phe Glu 
965 970 975 



Pro I le Leu Lye Aen Ala Ser Arg Glu Lau Lau Hie Gly Ser Hie Thr 
980 985 990 
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Arg Ala Val Ser I la Ser Thr Pro Ser Asn Ser G!y I le Mat Lya Phe 
095 1000 1005 

Ala Lya Lya Gin Leu Thr Cys Leu Gly Cys Lya Ala Val Ha Ser Gly 
1010 1015 1020 

Ser Asn Gin Thr Leu Cys Pha Hia Cya Lya Gly Arg Giu Ala Glu Leu 
1025 1030 1035 1040 

Tyr Cya Lya Thr Val Gly Asn Val Ser Glu Leu Glu Mat Leu Phe Gly 
1045 1050 1055 

Arg Leu Trp Thr Gin Cys Gin Glu Cys Gin Gly Ser Leu Hia Gin Asp 
1080 1085 1070 

Val Leu Cya Thr Ser Arg Asp Cys Pro I le Phe Tyr Arg Arg Arg Lya 
1075 1080 1085 

Ala Gin Lya Asp Met Ale Glu Ala Arg Val Gin Leu Gin Arg Trp Asp 
1090 1095 1100 

Phe 
1105 



<210> 49 
<211> 3427 
<212> DNA 
<213> Glyoina max 

<400> 49 

tgattaoaot cccactocac actctcogot gtctotocot occaattoog atgagcaaca 60 
acgoetcccg gaagcgcgcg ccgocgcctc cgtcccaacc tcogccggcg aacaagccct 120 
aatgactcag gaagaagagt tcatggacga agaogtgttc etaaacgaaa ccctogtetc 180 
cgaggacgaa geatocctca ttctccgoga csttgagcag cgccaggooo tcgccaaocg 240 
cctctocaag tggacacgtc otcctctctc cgccggctac gtcgcocaat ctcgtagcgt 300 
cetttttcag Cagdtagaga ttgattacgt gattgcageg agtcacgggg agttgctgcc 360 
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gaactcgtot ggacctgtcg ccattatcag aatatttgga gttactaagg aaggacacag 420 
tgtttgttgc aatgttcatg ggtttgaace atatttctac atctgttgcc cbcatggaat 480 
gggtccagat gatatctccc attttoatca aactctcgag ggasggatga gagaagccaa 540 
tagaaacagt aatgtgggaa aattcgttcg GCgtattgaa atggtgcaga gaaggagtat 600 
tattftactat cagcaatcca attcccaacc otttctcaaa attgtagttg cactcccaaa 660 
aatggttgcc agctgccgtg gtattottga taggggtatt caacttgatg gtdtgggaat 720 
gaagagcttc ttgacttatg aaagcaatgt actttttgco cttogcttca tgattgattg 780 
taacatagtt ggtggaaatt ggattgggat tcctgccgga aaatataag* aaacagcgaa 840 
aagcttgtct tactgccagt tagagtttga ttgcttgtat tctgaattga ttagteatgc 900 
tnnflgaaggg gaatattcaa agatggetcc gtttcgcatt ttgagttttg acatcgagtg 960 
tgctggtcgt aaaggtoatt tteetgagcc tacccatgat octgttatcc agattgetaa 1020 
tttggttaat ttacaaggag aagaccagco atttattcgt aatgtgatga ocottaaatc 1080 
atgttctcct atcgttggtg ttgatgtgat gccatttgaa acagaaagag aagtcctgct 1140 
ggcttggagg gattttattc gtgaagtgga ccctgatatt attattggat acaacatttg 1200 
caaatttgac ttgocatatc ttattgagag agotttgaac ctgaagatag cagaatttcc 1260 
aattctgggt cgtatcagga acagtagagt tcgagtaaag gatacaactt tctcatcaag 1320 
gcagtacgga aocagggaaa gtaaagaagt tgcagtagaa gggagagtta cgtttgattt 1380 
actccaggtt atgcaaagag actacaaatt aagttcttat toaotgaatt ctgtgtcato 1440 
acacttcett tctgagcaga aagaggatgt tcatoattca attatatccg atottcagaa 1500 
tggaaatgoa gaaactagga ggeeccttgo tgtgtattgt ttgaaggatg catatetccc 1560 
tcagcggptt ttggataaat tgatgttcat ttaoaattat gtggagatgg ctcgagtaac 1620 
aggtetccca atttcttttc taotttccag aggu*aagc attaaggtac tttctcaact 1680 
tcttaggagg goaaggcaga agaatetggt cattcctaat gocaaacagg ctgggtctga 1740 
acaaggaaca tttgaaggtg coactgtatt ggaggcaagg gctggatttt atgaaaaacc 1800 
aattgetact ttagattttg catccttgta tccatotatt atgatggoat ataacttatg 1860 
ttattgqaot ctggtgatco otgaagatgc tcgcaagctc aacataoctc cagagtetgt 1920 
gaacagaact coatctggtg aaacatttgt taaattaaat ttgoagaagg gaataottcc 1880 
tgaaatactt gaagagctat taacagccog taaaagggca aaagcagact taaaggaggo 2040 
caaggatccc ctggagaagg cagtgcrtaga tggtagacag ctagocctga agattagtge 2100 
caattctgtg tatgggttta caggggctac cattggtoag ttaccatgtt tagagatato 2160 
atcgagtgta acaagctatg gtcgacaaat gatcgagcac acgaaaaaac ttgtggaaga 2220 
taaatttacg acacttaatg gcrtatgaaca caatgccgag gtaatatatg gagacacaga 2280 
ttcagtcatg gtacaatttg gtgtttctgo tgtagaagag gctatgaact tggggagaga 2340 
agctgctgaa catattagtg gaaatttcac aaaacccatc aaactagaat ttgagaaggt 2400 
ttactatcca tatctcctga ttagcaagaa gagatatgot ggtttgtttt ggacaaaaca 2460 
agaeaacttt gacaaaatgg acactaaagg tattgaaaca gttcgaagag acaattgttt 2520 
attggtcaaa aaootggtga acgattgcct "teacaaaata ttgattgaca gggacattcc 2580 
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tggggcagto cagtatgtoa agaatgcaat ttcagatctt ctcatgaatc gtatggactt 2640 
atcacttctg gttattacaa agggtttaac gaagacagga gatgattscg aagtaaaggc 2700 
agctcatgtt gaacttgctg aaaggatgcg ceagcgagat gotgccactg ctccaaatgt 2760 
tggagacaga gtaooatatg ttattattaa agotssaaaa ggtgcaaagg catatgagag 2B20 
atrmgHggnt cctatctcrtg tgctagagaa caacatacoc atagatccto attactatet 2880 
tgagaatcaa attagcaagc caattotgag aatttttgag ccaattctga agaatgctag 2940 
caaagagctt ctccatggaa gtcatacaag atctatttct atttctaoac agtc&Bacag 3000 
tggcatattg agatttgcta agaaacagct acctgoattg gttfftaaagc tttacttggc 3060 
aagggttatc acactctctg ttaacattgc aaaggaaggg sggctgagct gtactgtaaa 3120 
acagtatctc aastgtotga gctggagatg etttttggga g&ttetgeac acagtgtoag 3180 
gagtgccaag gttcacttca tcaggatrtt ctctgcacoa gtcgggattg tccaattttc 3240 
tatcgacgaa aaaaggcaca gaaagatatg ggtgaagcaa agttgcaatt ggacagatgg 3300 
a&cttctaag ttttgocaag aatttgaoct tgcggatotc ttcgaaocaa tggacaoaaa 3360 
tacaatctgg tgtttgccac aatcctgaca tttgtaatgt gagtaaaago ccacaatttg 3420 
tttactg 3427 



<210> 50 
<211> 1088 
<212> PRT 
<213> Glycine max 

<400> 60 

Mat Thr Gin Glu Glu Glu Phe Met Asp Glu Asp Val Phe I le Asn Glu 
15 10 15 



Thr Leu Val Ser Glu Asp Glu G(u Ser Lag Me Leu Arg Asp lie Glu 
20 25 30 

Gin Arg Gin Ala Leu Ala Asn Arg Leu Ser Lya Trp TTir Arg Pro Pro 
35 40 45 

Leu SerAla Qly Tyr Val Ala Gin Ser Arg Ser Val Leu Che Gin Gin 
SO 55 60 

Lau Glu I le Asp Tyr Val I la Ala Glu Ser His Gly Glu Leu Leu Pro 
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65 70 75 80 

Aan Ser Ser Gly Pro Vnl Ala Me Me Arg lie Pha Qly Va! Thr Lye 
85 90 95 

Glu flly His Ser Val Cys Cya Aan Val His Oly Pha Qlu Pro Tyr Phe 
100 105 110 

Tyr I la Cya Cya Pro Pro Gly Mat Gly Pro Asp Asp I le Ser His Phe 
115 120 125 

Hie Gin Thr Leu Glu Gly Arg Mat Arg Glu Ala Aan Arg Aan Ser Aen 
130 135 140 

Val Gly Lya Phe Val Arg Arg I le Qlu Mat Val Gin Arg Arg Sar I le 
145 150 165 160 

Met Tyr Tyr Gin Gin Sar Aen Ser Gin Pro Phe Leu Lye I le Val Val 
165 170 175 

Ala Leu Pro Thr Met Val Ala Ser Cya Arg Gly I le Leu Asp Arg Gly 
180 185 190 

I le Gin Leu Asp Gly Leu Gly Mat Lya Ser Phe Leu Thr Tyr Glu Ser 
195 200 205 

Asn Val Leu Phe Ala Leu Arg Pha Mat I le Asp Cys Asn I la Val Gly 
210 215 220 

Gly Asn Tro I la Gly I le Pro Ala Gly Lye Tyr Lya Lya Thr Ala Lys 
225 230 235 240 

Ser Leu Ser Tyr Cys Gin Leu Qlu Phe Asp Cys Leu Tyr Ser Glu Leu 
245 260 2S5 

I la Sar Hie Ala Pro Glu Gly Glu Tyr Ser Lye Mat Ala Pro Phe Arg 
280 265 270 
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I le Leu Ser Phe Asp I Id GJu Cys Ala Gly Arg Lys Gly His Phe Pro 
276 280 286 

Glu Pro Thr His Asp Pro Val lie Gin lie Ala Asn Leu Val Thr Leu 
290 295 300 

Gin Gly Glu Asp Gin Pro Phe I le Arg Asn Val Mat Thr Leu Lye Ser 
305 310 315 320 

Cys Ser Pro I le Val Gly Vel Aep Val Met Pro Phe Glu Thr Glu Arg 
325 330 335 

Glu Val Leu Leu Ala Trp Arg Asp Phe 1 le Arg Gig Val Asp Pro Asp 
340 345 350 



Me Me lie Gly Tyr Asn I le Cys Lys Phe Asp Leu Pro Tyr Leu I le 
355 360 365 

Glu Arg Ale Leu Asn Leu Lye I le Ale Glu Phe Pro Me Leu Gly Arg 
370 375 380 

I le Arg Asn Ser Arg Val Arg Val Lys Aep Thr Thr Phe Ser Ser Arg 
385 390 395 400 

Gin Tyr Gly Thr Arg Glu Ser Lye Glu Vel Ala Val Glu Gly Arg Val 
405 410 415 

Thr Phe Asp Leu Leu Qln Val Met Gin Arg Asp Tyr Lys Leu Ser. Ser 
420 425 430 

Tyr Ser Leu Aen Ser Val Ser Ser His Phe Leu Ser Glu Gin Lys Glu 
435 440 445 

Asp Val Hie His Ser I le Me Ser Asp Leu Gin Asn Gly Asn Ala Glu 
460 455 460 
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Thr Arg Arg Arg Lau Ala Val Tyr Cys Leu Lys Asp Ale Tyr Leu Pro 
466 470 475 480 

Gin Arg Leu Leu Asp Lye Leu Met Phe I le Tyr Ann Tyr Val Glu Met 
485 490 485 

Ala Arg Val Thr Gly Val Pro I le Ser Phe Leu Leu Ser Arg Gly Gin 
500 505 510 

Ser I le Lys Val Leu Ser Gin Leu Leu Arg Arg Ala Arg Gin Lye Asn 
515 520 525 

Leu Val I le Pro Asn Ala Lys Gin Ala Gly Ser Glu Gin Gly Thr Rie 
530 536 540 

Glu Gly Ala Thr Val Leu Glu Ale Arg Ala Gly Phe Tyr Glu Lys Pro 
S46 550 555 560 

I le Ala Thr Leu Asp Pha Ala Ser Leu Tyr Pro Ser I le Mat Met Ala 
565 570 675 

Tyr Asn Leu Cys Tyr Cys Thr Leu Val I le Pro Glu Asp Ala Arg Lye 
580 585 590 

Leu Asn I le Pro Pro Glu Ser Val Asn Arg Thr Pro Ser Gly Glu Thr 
585 600 60S 

Phe Val Lys Ser Asn Leu Gin Lye Gly I la Lau Pro Glu | le Leu Glu 
610 615 620 

Glu Leu Leu Thr Ala Arg Lys Arg Ala Lye Ala Asp Leu Lys Glu Ale 
625 630 635 640 



Lya Asp Pro Leu Glu Lys Ala Val Leu Asp Gly Arg Gin Leu Ala Leu 
645 650 655 
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Lye I le Ser Ala Asn Ser Val Tyr Qly Phe Thr Qly Ala Thr I le Qly 
660 665 670 

Gin Leu Pro Cys Leu Glu I le Ser Ser Ser Val Thr Ser Tyr Qly Arg 
675 660 685 

Gin Met I la Glu Hie Thr Lys Lys Leu Vol Glu Asp Lys Phe Thr Thr 
690 695 700 

Leu Asn Gly Tyr Glu His Asn Ala Glu Val I le Tyr Gly Asp Thr Aep 
705 710 715 720 

Ser Val Met Val Gin Phe Gly Val Ser Ala Val Glu Glu Ala Met Asn 
725 730 735 

Lag Gly Arg Glu Ala Ala Glu His lie Ser Gly Thr Phe Thr Lys Pro 
740 745 750 

I le Lys Leu Glu Phe Glu Lys Val Tyr Tyr Pro Tyr Leu Leu I le Ser 
755 760 765 

Lye Lys Are Tyr Ala Gly Leu Pha Trp Thr Lye Pro Asp Asn Phe Asp 
770 775 780 

Lye Met Asp Thr Lys Gly I le Glu Thr Val Arg Arg Asp Asn Cys Leu 
785 790 796 800 

Leu Val Lye Asn Leu Val Asn Aap Cys Leu His Lys I la Leu I le Asp 
805 810 815 

Arg Asp I le Pro Gly Ala Val Gin Tyr Val Lys Aan Ale I le Ser Asp 
820 825 830 



Leu Leu Met Aan Arg Met Asp Leu Sar Leu Leu Val I le Thr Lys Gly 
835 840 845 



Leu Thr Lya Thr Gly Aep Asp Tyr Glu Val Lys Ala Ala His Val Glu 
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850 855 



Leu Aia Glu Arg Met Arg Lys Arg Asp Ala Ala Thr Ala Pro Asn Val 
865 870 875 880 

Qly Asp Arg Val Pro Tyr Val Me I Ee Lys Ala Ala Lys Gly Ala Lys 
885 890 895 

Ala Tyr Qlu Arg Ser Glu Asp Pro I te Tyr Val Lau Glu Aan Asn I le 
900 805 910 

Pro I le Asp Pro His Tyr Tyr Leu Glu Asn Gin I la Sar Lys Pro I le 
915 920 925 

Leu Arg I le Phe Glu Pro I ) 9 Leu Lys Asn Ala Ser Lye Glu Leu Leu 
930 935 840 

His Gly Ser His Thr Arg Ser I le Ser I le Ser Thr Pro Ser Asn Ser 
945 950 955 9S0 

Gly lie Leu Arg Phe Ala Lys Lya Gin Leu Pro Ala Leu Val Val Lys 
985 970 975 

Leu Tyr Leu Ala Arg Val I la Ttir Leu Ser Val His I la Ala Lys Glu 
980 985 990 

Gly Arg Leu Ser Cya Thr Val Lys Gin Tyr Leu Lys Cys Leu Ser Trp 
995 1000 1005 

Arg Cys Phe Leu Gly Gly Cys Gly Hie Ser Val Arg Ser Ala Lys Val 
1010 1015 1020 

His Phe I le Arg Met Phe Ser Ala Pro Val Gly I le Val Gin Phe Ser 
1025 1030 1035 1040 

I le Asp Glu Lya Arg Hie Arg Lys I le Trp Val Lya Gin Ser Cys Asn 
1045 1050 1055 
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Trp Thr Asp Qly Thr Ser Lya Phe Cya Gin Glu Phe Aap Leu Ala Asp 
1080 1065 1070 

Lau Phe Glu Pro Met Asp Thr Aan Thr I le Trp Cys Leu Pro Gin Ser 
1076 1080 1065 



<210> 51 
<211> 3435 
<212> DMA 
<213> Homo sapiens 

<400> 51 

acggcggcgt aggctgtggc gggaaacgct gtttgaagcg ggatggatgg caagcggogg 60 
ccaggocoag ggcccggggt gccoccaaag dgggcccgtg ggggcctctg ggatgatgat 120 
gatgcaccto ggccatccca attogaggag gacctracac tgatggagga gatggaggca 180 
gaa&acaggo tgcaggagca ggaggagga* gagctgcagt cagtcctgga gggggttgoa 240 
gacgggcagg tetscaccfltc agccatagat octcgetggc ttcggeecac aaea<icagcg 300 
otggaccccc agacagagcc cotoatcttc caacagttgg agattgaeca ttat&tgggc 360 
eeagcgcagc ctgtgcctgg ggggccccca ccatoocacg gctqcgtgcc tgtgctccgc 420 
gccttcgggg tcaccgatga ggggttotcrt gtctgctgco acatccacgg cttcgctccc 480 
tacttctaca ccccagcgca ocetggtttc gggcccgagc aoa tg ggtga cctgcaaogg 540 
gagctgaact tggocatcaa ecgggacast cgcgggggga gggagctgac tgggeoggcc 600 
StgGtggctg tggaactgtg ctcccgagag agcatgtttg ggtaocacgg gcacggcccc 660 
tccoogttcc tgcgcatcac cgtggogctg ccgcgcctcg tggceccggc ccgccgtctc 720 
atggaacagg gcatocgtgt ggcaggcctg ggcacgcooe gcttcgcgcc ctacgaggcc 780 
aacgtcgact ttgagatccg gttcatggtg gacacggaca tcstcggctg caactggotg 840 
gagctccoag ocgggaaata cgccctgagg ctgaaxgara aggotacgca gtgccagctg 900 
gaggcggacg tgctgtggto tgacfftggtc agtcacooao cggaagggcc atggoagcgc 960 
attgogoocrt tgogcgtgct cagcttcgat atcgagtgcg ocggcogcaa aggcatcttc 1020 
octgagectg agcgggacco tgtcatccag atctgotcgc tgggcctgcg ctggggggag 1080 
ccggagccct tcctaogoct ggcgctoaco ctgaggccct gtgcccccat catgggtgcc 1140 
aaggtgcaga gctacgagaa ggaggaggac ctgctgcagg cctggtecac ottcatcogt 1200 
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Htcatggflco ccgatgtgat cacoggttiic aaqatccaga acttcgaoct tccgtacctc 1260 
atctctcggg ccoagaocot caaggtacaa acattccctt toctgggccg tgtggocgea 1320 
ctttgctcca acatccggga otcttcattc cagtcoaagc agaogggccg gogggaoaco 1380 
aaggttgtca goatggtggg ccgcgtgcag atggaoatgc tgcaggtgot gctgoggga* 1440 
tacaagotcs gctcctaoac gctcaatgco gtgagettcc acttcctggg cgagcagaag 1500 
gaggacgtgc agcacagcat catoacogac ctgcagaatg ggaaagacca gaoocgccgc 1580 
cgcctggctg tgtaotgcct aaaggatgct tacctgocac tgcggctgct ggagoggctc 1620 
atggtgctgg tgaacgccgt ggagatggeg agggtcactg gcstgcccct oagctacotg 1680 
ctoagtcgtg gccagcaggt caaggtcgta tcccagctgt tgoggcaggc catgcacgag 1740 
gggctgctga tgcccgtggt gaartqagag ggcggcgagg actacacggg agocaotgtc 1800 
attgagoocc tcaaagggta ctacgacgto cccatGgcca ccctggaott ctcctogctg 1860 
taoo#tcca teatgatggG ccaoaacotg tgttacacca caotccttcg gcccgggact 1920 
gcacagaaac tgggcctgac tgaggatcag ttcatcagga cacccaccgg ggacgagttt 1980 
gtgaagacct cagtgogtaa ggggctgctg ccccagatcc tggagaaoot gctGagtgcc 2040 
cggaagaggg ooaaggccga gctggccaag gagacagacc coctccggcg ooaggtcctg 2100 
gatggacggc agctggcgct gaaggtgagc gocaactocg tartacggctt cactggcgcc 2160 
caggtgggca agttgcagtg cctggagatc tcacagagcg tcacggggtt cggaogtcag 2220 
atgatcgaga aaaccaagca gctggtggag tctaagtaca cagtggagaa tggctacagc 2280 
accagcgcsca aggtggtgta tggtgaoact gactocgtca tgtgccgatt GggcgtgtGG 2340 
tcggtggctg aggagatggc cctgggcggg gaggctrg<¥g aetgggtgtc aggtoacttc 2400 
ccgtcgooca tccggctgga gtttgagaag gtctacttoc catacctgot tatcagcaag 2460 
aagcgctacg cgggcctgc* rttctoctcc cggcccgacg ccoacgaccg catggactgc 2520 
aagggcctgg aggcggtgcg cagggacaac tgccccctcg tggccaacot ggteactgoc 2580 
tcaatgcgcc gcctgctcat cgaccgagao cctgagggcg cggtggotca cgcacaggac 2640 
fftcatctcgg acctgctgtg caaocgcatc gatatcteea agttggtcat caccaaggag 2700 
ctgacocgcg cggcctccga ctatgccggc aagcaggcec acgtggagct ggcogagagg 2760 
atgaggaago gggacoccgg gagtgagacc agcctgggcg fcccgcgtcoc otacgtgato 2820 
atcagtgccg ccaagggtgt ggocgcctac atgaagtogg aggacccgct gttcgtgotg 28Q0 
gagcaeagcc tgcccattga cacgcagtac tacotggagc agcagctggc caagcccctc 2940 
ctgcgcatct tcgagoccat octgggegag ggocgtgccg aggttgtgct actgcggggg 3000 
gaocacacge gotgcaagac ggtgctcacg ggcaaggtgg gcggoctcct ggccttcgoo 3060 
aaacgoegca actgctgeat tggctgcoga atagtgctpa gocaccaggg agccgtgtgt 3120 
gagttctgco agccocggga gtotgagctg tatcagaagg aggtatocco tctgaatgcc 3180 
ctggaggago gattaicgcg cctctggacg cagtgccagc gotgccaggg cagcctgcao 3240 
gaggacgtca tctgcaocag ccgggaotgo cccatcttct acatgcg&aa gaaggtgcgg 3300 
aagg&cctgg aagaocagga goagctcctg cggcgcttcg ga&cecctgg acctgaggcc 3360 
tggtgacott gcaagcatcc catggggcgg gggcgggacc agggagaatt aataaagtto 3420 
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tggaottttg crtaoa 3435 



<210> 52 
<211> 1107 
<212> PRT 
<213> Ham sapiens 

<400> 52 

Met Asp Qly Lys Arg Arg Pro Gly Pro Gly Pro Gly Val Pro Pro Lys 
15 10 16 

Arg Ala Arg Gly Gly Leu Trp Asp Asp Asp Asp Ala Pro Arg Pro Ser 
20 25 30 

Gin Phe Glu Glu Asp Leu Ala Leu Met Glu Glu Met Glu Ala Qlu His 
36 40 45 

Arg Leu Gin Glu Gin Glu Glu Glu Glu Leu Gin Ser Val Leu Glu Gly 
50 65 60 

Val Ala Asp Gly Gin Val Pro Pro Ser Ala I le Asp Pro Arg Trp Leu 
65 70 75 80 

Arg Pro Thr Pro Pro Ala Leu Asp Pro Gin Thr Glu Pro Leu I le Phe 
85 90 95 

Gin Gin Leu Glu I le Asp His Tyr Va| G|y Pro Ala Gin Pro Val Pro 
100 105 110 

Gly Gly Pro Pro Pro Ser His Gly Ser Val Pro Val Leu Arg Ala Phe 
115 120 125 

Gly Val Thr Asp Glu Gly Phs Ser Val Cys Cya His I le His Gly Phe 
130 136 140 



Ala Pro Tyr Phe Tyr Thr Pro Ala Pro Pro Gly Phe Gly Pro Glu His 
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145 



150 



155 



160 



Met Gly Asp Leu Gin Arg GIu Leu Asn Leu Ale I la Ann Arg Asp Ser 
165 170 175 

Arg Gly Gly Arg GIu Leu Thr Gly Pro Ala Val Leu Ala Val GIu Leu 
180 185 190 

Cys Ser Arg GIu Sar Mat Pha Gly Tyr His Gly His G|y Pro Ser Pro 
195 200 205 

Phe Leu Arg I la Thr Val Ala Leu Pro Arg Leu Val Ala Pro Ala Arg 
210 215 220 

Arg Leu Leu GIu Gin Gly I le Arg Val Ala Gly Leu Gly Thr Pro Ser 
225 230 235 240 

Pha Ala Pro Tyr GIu Ala Aon Val Asp Pha GIu I la Arg Phe Mat Val 

245 250 255 

Asp Thr Asp 1 16 Val Gly Cys Asn Trp Lau GIu Leu Pro Ala Gly Lye 
260 265 270 

Tyr Ala Lau Arg Lau Lya GIu Lys Ala Thr Gin Cys Gin Leu GIu Ala 
275 280 285 

Asp Val Lau Trp Sar Asp Val Val Ser Hie Pro Pro GIu Gly Pro Trp 
290 295 300 

Gin Arg I le Ala Pro Leu Arg Va I Leu Ser Phe Asp I le Giu Cys Ala 
305 310 315 320 



Gly Arg Lys Gly I le Phe Pro Giu Pro GIu Arg Asp Pro Val I le Gin 
325 330 335 



I le Cys Ser Lau Gly Leu Arg Trp Gly GIu Pro GIu Pro Phe Leu Arg 
340 345 350 
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Leu Ala Lsu Thr Leu Arg Pro Cys Ala Pro I la Lau Gly Ala Lye Val 
355 380 3fi5 

Gin Ser Tyr Glu Lya Q|u Qlu Asp Leu Leu Gin Ala Trp Sar Thr Phe 
370 375 380 

I le Arg I le Met Asp Pro Asp Val I le Thr Gly Tyr Asn I |a Gin Asn 
385 390 395 400 

Phe Asp Leu Pro Tyr Lau I le Sar Arg Ala Gin Thr Lau Lys Val Gin 
405 410 415 

Thr Pha Pro Phe Leu Gly Arg Val Ala Gly Leu Cys Sar Aan He Arg 
420 425 430 

Asp Sar Sar Phe Gin Ser Lys Gin Thr G|y Arg Arg Asp Thr Lys Val 
435 440 445 

Val Ser Mat Val Gly Arg Val Gin Met Asp Met Leu Gin Val Leu Leu 
450 455 460 

Arg Glu Tyr Lye Leu Arg Ser Tyr Thr Leu Asn Ala Val Ser Pha His 
465 470 475 480 

Phe Leu Gly Glu Gin Lys Glu Asp Val Gin His Ser I le I la Thr Asp 
485 490 495 

Leu Gin Asn Gly Aan Asp Gin Thr Arg Arg Arg Leu Ala Val Tyr CyB 
500 505 510 

Leu Lys Asp Ala Tyr Leu Pro Leu Arg Leu Leu Glu Arg Lau Mat Val 
515 620 525 

Leu Val Asn Ala Val Glu Met Ala Arg Val Thr Gly Val Pro Lsu Ser 
530 535 640 
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Tyr Leu Leu Ser Aug Gly Gin Gin Val Lys Va| Val Ser Gin Leu Leu 
545 550 55S 560 



Arg Gin Aid Met His Glu Gly Leu 
665 



Leu Met Pro Val Val Lys Ser Glu 
570 575 



Gly Gly Glu Asp Tyr Thr Gly Ala Thr Val I le Glu Pro Leu Lys Gly 
580 585 590 

Tyr Tyr Asp Val Pro I le Ala Thr Leu Asp Phe Ser Ser Leu Tyr Pro 
595 BOO 606 

Ser I le Met Met Ala His Aan Leu Cye Tyr Thr Thr Leu Leu Arg Pro 
810 615 620 

Gly Thr Ala Gin Lys Leu Gly Leu Thr Glu Asp Gin Phe I le Arg Thr 
625 $30 635 640 

Pro Thr Gly Asp Glu Phe Val Lys Thr Ser Val Arg Lys Gly Leu Leu 
645 650 655 

Pro Gin I le Leu Glu Asn Leu Leu Ser Ala Ang Lys Arg Ale Lys Ala 
660 665 670 

Glu Leu Ala Lys Glu Thr Asp Pro Leu Arg Arg Gin Val Leu Asp Gly 
675 680 685 

Arg Gin Leu Ala Leu Lys Val Ser Ala Asn Ser Val Tyr Gly Phe Thr 
690 695 700 

Gly Ala Qln Val Gly Lys Leu Pro Cys Leu Glu I le Sar Gin Ser Val 
705 710 715 720 



Thr Gly Phe Gly Ang Gin Mat I le Glu Lys Thr Lya Gin Leu Val Glu 
725 730 735 



Ser Lys Tyr Thr Val Glu Aen Gly Tyr Ser Thr Ser Ala Lys Val Val 
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740 



745 



750 



Tyr Gly Asp Thr Aap Sar Val Met Cys Arg Phe Gly Val Ser Ser Val 
755 760 785 

Ala Glu Ala Met Ala Leu Gly Gly Glu Ale Ala Asp Trp Val Ser Gly 
770 775 780 

His Phe Pro Ser Pro I le Arg Leu Glu Phe Glu Lye Val Tyr Phe Pro 
785 790 795 800 

Tyr Leu Leu I le Ser Lye Lye Arg Tyr Ala Gly Leu Leu Phe Ser Ser 
805 510 515 

Arg Pro Asp Ala Hie Asp Arg Met Aep Cys Lye Gly Leu Glu Ala Val 
820 825 830 

Arg Arg Asp Asn Cys Pro Leu Val Ala Asn Leu VhI Thr Ala Ser Leu 
835 840 845 

Arg Arg Leu Leu I la Asp Arg Asp Pro Glu Gly Ala Val Ala His Ala 
850 855 860 

Gin Asp Val 1 1 a Ser Asp Leu Leu Cys Aan Arg I le Abd I le Ser Gin 
865 870 875 880 



Leu Val I le Thr Lys Glu Leu Thr Arg Ala Ala Ser Asp Tyr Ala Gly 

890 695 



Lys Gin Ala His Val Glu Leu Ala Glu Arg Mat Arg Lys Arg Asp Pro 
900 905 S10 



Gly Ser Ala Pro Ser Leu Gly Asp Arg Val Pro Tyr Val Me I la Sar 
915 920 Q25 



Ala Ala Lys Gly Val Ala Ala Tyr Met Lys Ser Glu Asp Pro Leu Phe 
930 835 d40 
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Val Leu Glu His Ser Leu Pro I le Asp Thr Gin Tyr Tyr Leu Glu Gin 
M8 950 966 960 

Gin Leu Ala Lys Pro Leu Leu Arg Mb Pha Glu Pro He Leu Gly Glu 
965 970 976 

Gly Arg Ala Glu Ala Val Leu Leu Arg Gly Asp His Thr Arg Cys Lye 
990 985 990 

Thr Val Leu Thr Gly Lye Val Gly Gly Leu Leu Ala Phe Ala Lye Arg 
996 1000 1006 

Arg Aan Cys Cye lie Gly Cys Arg Thr Val Leu Ser His Gin Gly Ala 
1010 1016 1020 

Val Cys Glu Phe Cys fl In Pro Arg Glu Ser Glu Leu Tyr Gin Lys Glu 
1026 1030 1035 1040 

Val Ser His Leu Asn Ala Lau Glu Glu Arg Phe Ser Arg Leu Trp Thr 
1045 1060 1056 

Gin Cys Gin Arg Cys Gin Gly Ser Leu His Glu Asp Val I le Cys Thr 
1060 1065 1070 

Ser Arg Asp Cys Pro I la Phe Tyr Met Arg Lys Lys Val Arg Lys Asp 
1075 1080 1085 

leu Glu Asp Gin Glu Gin Leu Leu Arg Arg Phe Gly Pro Pro Gly Pro 
1090 1096 1100 

Glu Ala Trp 
1105 



<210> 53 
<211> 6912 
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<2l2> DMA 

<213> Homo Gap lens 

<40Q> S3 

cgccaaattt ctcccctgaa gcagaggtgg tagocaacgg ctccatgtct ctgaggagog 60 
gcgggcggcg gcgcgcggac coaggcgcgg atggogaggo cagcagggat gatggegcca 120 
cttoctcagt ttcggcactc aagogcctgg aacggagtoa gtggacggzt aagatggatt ISO 
tgcggtttgg ttttgagcgg ctgaaggagc ctggtgagaa gacaggctgg ctcattaaca 240 
tgcatcctao ogagatttta gatgaagata agcgcttagg cagtgcagtg gattactact 300 
ttattcaaga tgacggfiagc agatttaagg tggctttgoo ctataaaccg tatttctaca 360 
ttgegaceag aaagggttgt gagcgagaag tttcatcttt tctctccaag aagtttcagg 420 
gcaaaattgc aaaagtggag aotgtcccca aagaggatct ggacttgcca aatcaettgg 480 
tgggtttgaa gogaaattac ctcaggctgt octtccaoaa tgtggaggat cttgtcaaag 640 
tga g gaag ga gatctcccct gccgtgaaga agaacaggga gcaggatcac gccagcgacg 600 
cgtacacago tctgotttco agtgttctgc agaggggcgg tgtcattact gatgaagagg 660 
aaacctctaa gaagataget gaocagttgg acaacattgt ggacatgcgc gagtacgatg 720 
ttccctaaaa datccgcctc tccattgacc tgaagatooa cgtggctoat tggtacaatg 780 
tcagataccg aggaaatgct tttooggtag aaatcaoccg ccgagatgaa ottgttgaac; 840 
gacctgacco tgtggttttg gcatttgaca ttgagacgao caaactgccc ctcaagtttc 900 
ctgatgctga gacagaccag attatgatga tttcctacat gatcgatggc cagggctaoc 960 
tcatcaccaa cagggagatt gttteagaag atattgaaga ttttgagtte acccccaagc 1020 
cagaatatgs aggpoocttt tgtgtcttca atgaacccga tgaggotcat ctgatccaaa 1080 
ggtggtttga acacgtccag gagaocaaao ccaccatcat ggtcacctac aaoggggact 1140 
tttttgactg gccatttgtg gaggcocggg cagcagtcca cggtortgagc atgcageagg 1200 
agataggctt ccagaaggao agccaggggg agtacaaggo gccccagtgc atccacatgg 1260 
actgcctcag gtgggtgaag agggacagtt acottootgt gggcagtcat aatctcaagg 1320 
cggcogccaa ggecaagcta egctatgatc c^gtggagct agacccggag gacatgtgcc 1380 
ggatggocac ggagcagcoo o&gactctgg ccacgtattc tgtgtcagat gctgtcgGca 1440 
cttactaoct gtaeatgaag tacgtccacc cattoatott tgctctgtgc accairtattc 1500 
ccatggHgcc cgacgaggtg ctgcggaagg gctctggcac tctgtgtgag gcottgctga 1660 
tggtgcaggc cttccacgcc aacatcatct tccccaacaa gcaagagcag gagttcaata 1620 
agctgacgga cgacggacac gtgatggaat titgagaccta cgtcgggggc oacgtggagg 1680 
ooctcgagto tggggtttto cgoagcgata tcccttgcce gtttaggatg aatcctgccg 1740 
cctttgactt cetgctgoag cgggttgaga agaccttgog ccacgccctt gaggaagagg 1800 
agaaagtg&o tgtggagcaa gtcaccaact ttgaagaggt gtgtgatgag attaagag&a 1860 
agcttgcctc cctgaaggac gttcccagcc gcatcgagtg tccactcatc taccaoctgg 1920 
acgtgggggc catgtaoccc aacatcatcc tgacaaScqg cctgcagccc tctgccatgg 1980 
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tggacgaagc cacctgtgct gcctgtgact tcaataagcc tggagcaaao tgccagcgga 2040 
agatggcctg gcagtggagg ggcgagttca tgccagccag tcgcagcgaa taccatcgga 2100 
tccagcacca gctggagtca gagaagttcc c cp cct t gtt cccagagggg ccagctcggg 2160 
cctttcatga actgtcccgc gaggaacagg cgaaataaga gaagagaagg ctggcggatt 2220 
aotgccggaa agcctacaag aagatooaoa tcaocaaggt ggsagagcgt ctcaccacca 2280 
tctgccagcg ggaaaactcc ttctacgtgg acaccgtgcg tgocttccgg gacaggcgtt 2340 
acgagttcaa agggctccac aaggtgtgga aaaagaagct ctcggcggcc gtggaggtgg 2400 
gcgacgcggc tgaggtgaag cgctgcaaga acatggaggt gctgtatgao tcgotgcagc 2460 
tggcccacaa gtgoatcotg aaotoottot atggctatgt catgcgcaag ggggctcgct 2520 
ggtactccat ggsgatggct ggcatcgtot gcttcacagg ggccaacato atcacccagg 2680 
cacgggagct gatcgagcag attgggaggc octtagagot ggacadagat ggtatatggt 2640 
gcgtcctgcc caacagotbo coagaaaatt ttgtcttcaa gacgaccaat gtgaagaagc 2700 
ttaaagtgac cHtctcctac ocaggqgcca tgttgaacat catggtcaag gaaggcttca 2760 
ccaatgacca gtaccaggag ctggctgagc Ggtcetcact caootacgto acccgctcsg 2820 
agaacagcat ottttttgag gttgatgggc cctaocttgc catgattctt ccagcctcca 2880 
B g g aagflB gg caagaaattg aagaagaggt atgctgtgtt caatgaagac ggttctctgg 2940 
ctgagctcaa gggctttgag gtcaaacgco gcggggaact gcagctgatt aagatottoo 3000 
aatcctcggt gtttgaggco ttcctcaagg goagaaogcrt ggaagaggtg tatggctctg 3060 
tagcoaaggt ggotgactac tggctggacg tgetgtacag caaggcagcc aacatgcctg 3120 
actctgagct attogagtrtc atctctgaga aocgttccat gtctcggaag ctggaagatt 3180 
acggggagca gaagtctaca tccatcagca cagcaaagcg ootggocgag ttcctgggag 3240 
accagatggt caaggatgca gggctgagtt gccgctacat catctoccgc aagcccgagg 3300 
gctcccctgt caoggagagg gccatcccac ttgocatttt ceaagcagag cocacggtga 3360 
ggaagcactt tctccggaaa tggctcaaga gctcttccct tcaagacttt gatattcgag 3420 
caattctgga ttgggactac tacattgagc ggctgggaag cgccatccag aagatcatca 3480 
ccatccctgc ggccctgcag caggtaaaga accoagtgoo aogtgtcaaa caocccgact 3540 
ggctgcacaa aaaactgctg gagaagaatg atgtctacaa gcagaagaag atcagtgagc 3600 
tcttcaocct ggagggcagg agacaggtca cgatggccga ggcctcagaa gacagtccga 3660 
ggccaagtgc tcctgacatg gaggacttcg gcctcgtaaa gctgcctoac ccagcagoco 3720 
trtgtaactgt g&agtiggaag cgagttcttt gggagagcca ggaggagtcc caggacctca 3760 
cgccgactgt gccctggcag gaaatcttgg ggcagcctcc cgccctggga accagccagg 3840 
aggaatggct tgtctggoto cggttooaca agaagaagtg gcagctgcag gcccggcagc 3900 
gectogeecg c aggaaga gg cagcgtctgg agtcggcaga gggtgtgctc eggcocgggg 3960 
ccatocggga tggtoctgcc acggggctgg ggagcttctt gcgaagaact gcoogoagoa 4020 
td£tggac£t tccgtggcag attgtgcaga tcagcgagac cagccaggcc ggcctgttca 4060 
ggctgtgggc gctcgttggc agtgacttgc actgcatcag gctgagcatc ccccgtgtgt 4140 
tctacgtgaa ccagcgagtc gctaaagcgg aggagggtgc ttogtatcgo aaggtaaatc 4200 
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gggtccttcc togotccaao etggtctaaa atctctatga gtattcagtg ocagaggaca 4260 
tgtaccagga aoacatcaao gagatcaacg ctgagctgtc agcgccagao artogagggog 4320 
tatatgagao tcaggttocg ttactgttcc gggccctggt gcacctgggo tgtgtgtgtg 4380 
tggtcaataa acagctggtg aggcaccttt caggotggga agcagagaoc tttgctcttg 4440 
agcacctgga gatgcgctct ctggocoagt tcagctacct ggaaccaggg agtatccgoc 4500 
atatctacct gtaooaocac gcacaggccc acaaagcgct ottcg^getc ttcatcccct 4560 
caaagogcag ggcatccgtc tttgtgctgg acactgtgeg cagcaaccag atgocoagcc 4620 
ttggcgccct gtaotcagca gagcscggcc tcctcctsga gaaggtgggo octgagctcc 4680 
tgccaoccco caaacacaoo ttqgaagttc gggcagaaac tgaoctgaag accatctgoa 4740 
gagccatcca gogattcctg ctogcctaca aggaggagcg ccgggggccc acactcatog 4800 
ctgttoagtc cagctgggag ctgaagaggo tggccagtga aattcctgta ttegaggaat 4860 
tccaattggt gcctatctgt gtggctgaca agartcaacta tggggtoctg gactggcagc 4920 
gccatggagc ccggcgcatg atccgtcaot acctcaacct ggacaectgc ctgtcgcagg 4980 
ccttcgagat gageaggtac tttcacattc ccattgggaa cetaocagag gacatotcca 5040 
cattcggoto cgacctcttc tttgcecgco aoctccagcg ccacaacoao ctgctctggc 5100 
tgtcocotao agcccgooct gacctgggtg gaaaraaggc tgatgacaac tgtcttgtca 5160 
tggagttoga tgacaaagcc actgttgaga tcaacagttc aggctgttac tcoacagtgt 5220 
gtgtggagot ggacettcag aacctggccg tcaacaccat tctzcagtet caccatgtca 6280 
acgacatggn gggggccgac agoatgggga tcagcttcga cgtgatccag caggcctcco 5340 
tggaggacart gatcacgggt ggtcaggctg oc&gtgcxicc ggccagctac gatgagacag 5400 
ccctgtgctc taaoacctto aggatoctga agagcatggt cgtgggctgg gtgaaggaga 5460 
tcaccoagta ccacaacatc tatgoagaea accaggtgat gcaottctac cgotggcttc 5520 
ggtcgccatc ctotctgctt catgaccctg ccctgoaccg cacactccac aacatgatga 5580 
agaagctctt octgcagctc atcgctgagt tcaagogcot ggggtcatoa gteatetacg 5640 
ccaacttcaa ccgcatcatc ctctgtaoaa agaagcgccg tgtggaagat gccatcgctt 5700 
aeftggagta catcaccago agcatccatt caaaggagac cttcoattct ctgaoaattt 5760 
ctttctctcg atgctgggaa tttettctet ggatggatcc atctaactat ggcggaotca 5820 
aaggaaaagt ttcatctcgt attcaotgtg gactgcaaga ctoocagaaa gcagggggag 5880 
cagaggatga gcaggaaasrt gaggaqgatg aggaggaaag agatggggag gaggaggaag 5940 
aggcggagga atcoaacgtg gaggatttac tggaaaacaa etggaacatt ttgcagtttt 6000 
tgccacaggc agcctcctgc cagaactact tcctcatgat tgtttoagcg tacatcgtgg 6060 
ecgtgtacca ctgcatgaag gaogggctga ggcgcagtg6 ^^ a ggg a r: acccccgtga 6120 
ggaggagggg ggocagccag ctctcccagg aggocgaggg ggcggtcgga gooottcccg 6180 
gaatgatcao cttotctcag gattatgtcg waatgagct cactcagago ttctt caeca 6240 
tcactcagaa gattcagaag aaagtcacag gototeggaa ctccactgag ctctcagaga 6300 
tgtttcctgt octccccggt tcooacttgc tgctcaataa cootgccctg gagttcatca 6360 
aatacgtgtg oaaggtgetg tccctggaca oaaatatcac aaaccaggtg aataagctga 6420 
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accgagacct gcttogcctg gtggatgtcg gGgagttctc cgaggaggcc cngttccgag 6480 
aooootgoeg otcotacgtg cttcctgagg tcatotgocg cagetgtaae ttctecgcg 6640 
Bcotggacot gtgtaaagac tcttocttot oageggatgg- ggcggtcctg cctcagtggo 6600 
totgotccaa ctgtcaggcg ccctacgact cctctgccat cgagatgaeg ctggtggaag 6660 
ttctacagaa gaagctgatg gccttcaccc tgcaggaoot ggtctgcctg aagtgccgcg 6720 
gggtgaagga gaecaecatg eotgtgtact gcacgtgcge gggagacttc gcoateacca 6760 
tcca c accca ggtottoatg gaacagatcg gaatattccg gaacattgec cagcactacg 6840 
gcatgtogta oatcetggag aocctggagt ggotgotgca gaugaaccca cagctgggcc 6900 
attagccagc oo 6912 

<210> 54 
<211> 2286 
<212> PRT 

<213> Homo sapiens 
<400> 54 

Met Ser Leu Are Ser Gly Gly Arg Arg Arg Ala Asp Pro Gly Ala Asp 
15 10 15 

Gly Glu Ala Ser Arg Asp Asp Gly Ala Thr Ser Ser Val Ser Ala Leu 
20 25 30 

Lye Arg Leu Glu Arg Sar Gin Trp Thr Asp Lys Met Aap Leu Arg Phe 
35 40 45 

Gly Phe Glu Arg Leu Lya Glu Pro Gly Qlu Lys Thr Gly Trp Leu lis 
50 55 60 

Asn Hat His Pro Thr Glu I le Leu Asp Glu Asp Lys Arg Leu Gly Sar 
65 70 75 80 

Ala Val Asp Tyr Tyr Phe I la Gin Asp Asp Gly Ser Arg Pha Lya Val 
85 90 95 



Ala Leu Pro Tyr Lya Pro Tyr Phe Tyr I le Ala Thr Arg Lya Gly Cye 
100 105 110 
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Glu Arg fllu Val Ser Ser Phe Leu Ser Lys Lys Phe Gin Qly Lys I le 
115 120 125 

Ala Lys Val Glu Thr Val Pro Lys Qlu Asp Leu Asp Leu Pro Asn His 
130 135 140 



Leu Val Gly Leu Lys Atg Asn Tyr I le Arg Leu Ser Phe His Thr Val 
145 150 155 160 

Glu Asp Leu Val Lys Val Arg Lya Glu lie Ser Pro Ala Val Lys Lye 
165 170 175 

Asn Arg Glu Gin Asp His Ala Ser Asp Ala Tyr Thr Ala Leu Leu Ser 
180 185 180 

Ser Val Leu Gin Arg Gly Gly Val I Is Thr Asp Glu Glu Glu Thr Ser 
195 200 205 

Lys Lys I le Ala Asp. Gin Leu Asp Asn I le Va| Asp Met Arg Glu Tyr 
210 215 220 

Asp Val Pro Tyr His I le Arg Leu Ser I le Asp Leu Lys I le His Val 
225 230 235 240 

Ala His Trp Tyr Asn Val Arg Tyr Arg Qly Asn Ala Phs Pro Val Glu 
245 260 255 

I le Thr Arg Arg Asp Asp Leu Val Glu Arg Pro Asp Pro Val Val Leu 
260 285 270 

Ala Phe Asp Me Glu Thr Thr Lya Leu Pro Leu Lys Phs Pro Asp Ala 
275 280 285 



Glu Thr Asp Gin I le Met Met I le Ser Tyr Mat I le Asp Gly Gin Gly 
290 295 300 
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Tyr Leu lie Thr Aen Arg Giu lie Val Ser Glu Asp lie Glu Asp Phe 
305 310 315 320 

Qlu Phe Thr Pro Lye Pro Glu Tyr Glu Gly Pro Phe Cys Va.| Phe Aen 
326 330 335 

Glu Pro Asp Glu Ala His Leu lie Gin Arg Trp Phe Glu His Val Gin 
340 345 350 

Glu Thr Lys Pro Thr I le Met Val Thr Tyr Aen Gly Asp Phs Phe Asp 
355 360 365 

Trp Pro Phe Val Glu Ala Arg Ala Ala Val His Gly Leu SBr Met Gin 
370 376- 380 

Gin Glu He Gly Phe Gin Lys Asp Ser Gin Gly Glu Tyr Lys Ala Pro 
385 390 395 400 

Gin Cye I le His Met Asp Cys Leu Arg Trp Val Lys Arg Asp Ser Tyr 
405 410 415 

Leu Pro Val Gly Ser His Asn Leu Lye Ala Ala Ala Lys Ala Lye Leu 
420 425 430 

Gly Tyr Asp Pro Val Glu Leu Asp Pro Glu Asp Met Cys Arg Met Ala 
436 440 445 

Thr Glu Gin Pro Gin Thr Leu Ala Thr Tyr Ser Val Ser Asp Ala Val 
450 455 460 

Ala Thr Tyr Tyr Leu Tyr Met Lys Tyr Val His Pro Phe I le Phe Ala 
465 470 475 430 

Leu Cye Thr I le I le Pro Met Qlu Pro Asp Glu Val Lau Arg Lye Gly 
485 490 495 

Ser Gly Thr Leu Cye Glu Ala Leu Leu Met Val Gin Ala Phe Hie Ala 
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GOO 505 510 

Asn lie lis Phe Pro Asn Lys Gin Glu Gin Glu Phe Asn Lys Leu Thr 
615 520 525 

Asp Asp Gly His Val Leu Asp Ser Glu Thr Tvr Val Gly Gly His Val 
530 535 540 

Glu Ala Leu Glu Ser Gly Val Phe Arg Ser Asp I le Pro Cys Arg Phe 
545 550 555 560 

Arg Met Asn Pro Ala Ala Phe Asp Phe Leu Leu Gin Arg Vai Glu Lys 
565 570 575 

Thr Leu Are His Ala Leu Glu Glu Glu Glu Lye Val Pro Val Glu Gin 
580 585 590 

Val Thr Asn Phe Glu Glu Val Cys Asp Glu I le Lys Ser Lys Leu Ala 
595 600 605 

Ser Leu Lys Aso Val Pro Ser Arg I le Glu Cys Pro Leu I le Tyr His 
610 615 620 

Leu Asp Val Gly Ala Mat Tyr Pro Asn Me lie Leu Thr Aan Arg Leu 
625 630 635 640 

Gin Pro Ser Ala Met Val Asp Glu Ala Thr Cys Ala Ala Cys Asp Phe 
645 650 655 

Asn Lys Pro Gly Ala Asn Cys Gin Arg Lys Met Ala Trp Gin Trp Ar* 

665 670 



Gly Glu Phe Mst Pro Ala Ser Arg Ser Glu Tyr His Arg I le Gin His 
675 680 685 



Gin Leu Glu Ser Glu Lys Phe Pro Pro Leu Phe Pro Glu Gly Pro Ala 
690 695 700 
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Arg Ala Phe His Qlu Leu Ser Arg Glu Glu Gin Ala Lya Tyr Glu Lye 
705 710 715 720 

Arg Arg Leu Ale Asp Tyr Cya Arg Lys Ala Tyr Lye Lye I le Hie I le 
725 730 735 

Thr Lye Val Glu Glu Arg Leu Thr Thr I le Cye Gin Arg Glu Asn Ser 
740 745 750 

Phe Tyr Val Asp Thr Val Arg Ala Phe Arg Asp Arg Arg Tyr Glu Phe 
755 760 765 

Lys Gly Lau Hia Lya Vel Trp Lys Lys Lys Leu Ser Ale Ala Val Glu 
770 776 780 

Val Gly Asp Ala Ala Glu Val Lys Arg Cya Lya Asn Met Qlu Val Leu 
785 790 795 800 

Tyr Asp Ser Leu Gin Leu Ala Hie Lys Cye I la Leu Asn Ser Phe Tyr 
605 810 815 

Gly Tyr Val Met Arg Lys Gly Ala Arg Trp Tyr Ser Met Glu Met Ale 
820 825 830 

Gly I le Val (Vs Phe Thr Gly Ala Asn I le I Is Thr Gin Ale Arg Glu 
835 840 845 

Leu I le Glu Gin I le Gly Arg Pro Lau Glu Leu Asp Thr Asp Gly I le 
860 855 860 

Trp CyB Val Leu Pro Asn Ser Phe Pro Glu Asn Phe Val Phe Lys Thr 
865 870 875 880 



Thr Asn Val Lys Lys Pro Lys Val Thr I le Ser Tyr Pro Gly Ale Mat 
885 880 895 
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Leu Asn I Is Met Val Lya Glu Gly Phe Thr Asn Asp Sin Tyr Gin Glu 
900 805 910 

Leu Ala Glu Pro Ser Ser Leu Thr Tyr Val Thr Arg Ser Glu A3n Ser 
915 920 925 

I le Phe Phe Glu Val Asp Qly Pro Tyr Leu Ala Met lie Leu Pro Ala 
930 935 940 

Ser Lys Glu Glu Gly Lya Lys Leu Lye Lya Arg Tyr Ala Val Phe Asn 
945 950 955 960 

Glu Asp Gly Ser Leu Ala Glu Leu Lys Gly Phe Glu Val Lys Arg Arg 
965 970 875 

Gly Glu Leu Gin Leu lie Lys lie Phe Gin Ser Ser Val Phe Glu Ala 
990 985 990 

Phe Leu Lys Gly Ser Thr Leu Glu Glu Val Tyr Gly $ar Val Ala Lys 
995 1000 1006 

Val Ala Asd Tyr Trp Leu Asp Val Leu Tyr Ser Lys Ala Ala Asn Mat 
1010 1015 1020 

Pro Asp Sar Glu Leu Phe Glu Leu I Is Ser Glu Asn Arg Ser Met Ser 
1025 1030 1035 1040 

Arg Lys Lbu Qlu Asp Tyr Gly Glu Gin Lys Ser Thr Ser lie Ser Thr 
1045 1050 1055 

Ala Lys Arg Leu Ala Glu Phe Leu Gly Asp Gin Met Val Lys Asp Ala 
1060 1065 1070 

Gly Leu Ser Cys Arg Tyr lie lie Ser Arg Lys Pro Glu Gly Ser Pro 
1076 1080 1085 

Val Thr Glu Arg Ala I le Pro Leu Ala I la Phe Gin Als Glu Pro Thr 
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1090 1095 1100 

Val Arg Lye His Phe Leu Arg Lye Trp Leu Lys Sar Ser Ser Leu Gin 
1105 1110 1116 1120 

Asp Pha Asp I la Arg Ala I le Leu Asp Trp Asp Tyr Tyr I le Glu Arg 
1125 1130 1135 

Leu Gly Ser Ala Me Gin Lye lie I le Thr Me Pro Ala Ala Leu Gin 
1140 1145 1150 

Gin Val Lye Aen Pro Val Pro Arg Val Lys Hie Pro Asp Trp Leu Hie 
1155 1160 1165 

Lys Lys Leu Leu Glu Lye Asn Asp Val Tyr Lya Gin Lye Lye I le Ser 
1170 1175 1180 

Glu Leu Phe Thr Leu Glu Gly Arg Arg Gin Val Thr Met Ala Glu Ala 
1185 1190 1195 1200 

Ser Glu Asp Ser Pro Arg Pro Ser Ala Pro Asp Met Glu Asp Pha Gly 
1206 1210 1215 

Leu Val Lye Leu Pro His Pro Ala Ala Pro Val Thr Val Lys Arg Lya 
1220 1225 1230 

Arg Val Leu Trp Glu Ser Gin Glu Glu Ser Gin Asp Leu Thr Pro Thr 
1236 1240 1246 

Val Pro Trp Gin Glu I le Leu Gly Gin Pro Pro Ala Leu Gly Thr Ser 
1250 1255 1260 

Gin Glu Glu Trp Leu Val Trp Leu Arg Phe His Lye Lys Lys Trp Gin 
1265 1270 1275 1280 



Uu Gin Ala Arg Gin Arg Leu Ala Arg Arg Lye Arg Gin Arg Leu Glu 
1285 1290 1295 
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Ser Ala Glu Gly Val Leu Arg Pro Gly Ala I le Arg Asp Qly Pro Ala 
1300 1305 1310 

Thr Gly Leu Gly Ser Phe Leu Arg Arg Thr Ala Arg Ser I le Leu Asp 
1316 1320 1325 

Leu Pro Trp Gin He Val Gin lie Sar Glu Thr Ser Gin Ala Gly Leu 
1330 1335 1340 

Phe Arg Leu Trp Ala Leu Val Gly Sar Asp Leu His Cys 1 1 e Arg Leu 
1345 1350 1355 1380 

Ser I le Pro Arg Val Phe Tyr Val Asn Gin Arg Val Ala Lys Ala Glu 
1365 1370 1376 

Glu Qly Ala Ser Tyr Arg Lye Val Aan Arg Val Leu Pro Arg Ser Aan 
1380 1385 1390 

Mat Val Tyr Asn Leu Tyr Glu Tyr Ser Val Pro Glu Asp Met Tyr Gin 
1396 1400 1405 

Glu His I le Aan Glu I le Asn Ale Glu Leu Ser Ala Pro Asp I le Glu 
1410 1415 1420 

Gly Val Tyr Glu Thr Gin Val Pro Leu Leu Phe Arg Ala Leu Val Hie 
1426 1430 1435 1440 

Leu Gly Cys Val Cys Val Val Asn Lys Gin Leu Val Arg His Leu Ser 
1445 1450 1455 

Giy Trp Glu Ala Glu Thr Phe Ala Leu Glu His Leu Glu Mat Arg Ser 
1460 1465 1470 

Leu Ala Gin Phe Ser Tyr Leu Glu Pro Gly Ser I le Arg Hie I le Tyr 
1476 1480 1485 
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Leu Tyr His Hie Ala Gin Ata His Lys Ala Leu Phe Gly I la Pha I la 
14&0 1495 1500 

Pro Ser Gin Arg Arg Ala Ser Val Pha Val Leu Asp Thr Val Arg Ser 
1505 1510 1515 1520 

Asn Gin Mat Pro Ser Leu Gly Ala Leu Tyr Ser Ala Glu His Gly Leu 
1625 1530 1535 

Leu Leu Glu Lye Val Gly Pro Glu Leu Leu Pro Pro Pro Lye His Thr 
1540 1545 1550 

Phe Glu Val Arg Ala Glu Thr Asp Leu Lya Thr I le Cye Arg Ala I le 
1555 1560 1565 

Gin Arg Pha Leu Leu Ala Tyr Lye Glu Glu Arg Arg Gly Pro Thr Leu 
1570 1576 1580 

I le Ala Val Gin Ser Ser Tro Glu Leu Lys Arg Leu Ala Ser Glu I le 
1585 1590 1595 1600 

Pro Val Leu Glu Glu Phe Pro Leu Val Pro I (a Cys Val Ala Asp Lya 
1605 1610 1615 

I le Asn Tyr Gly Val Leu Asp Trp Gin Arg His Gly Ala Arg Arg Met 
1520 1625 1630 

I le Are His Tyr Leu Asn Leu Asp Thr Cya Leu Sar Gin Ala Phe Glu 
1635 1640 1646 

Met Ser Arg Tyr Pha Hie I le Pro I le Gly Asn Leu Pro Glu Asp I la 
1650 1655 1660 

Ser Thr Phe Gly Ser Asp Leu Phe Pha Ala Arg His Leu Gin Arg His 
1665 1670 1675 1680 



Asn Hie Leu Leu Trp Leu Ser Pro Thr Ala Arg Pro Asp Leu Gly Gly 
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1f 



1695 



Lys Glu Ala Asp Asp Asn Cys 
1700 



j Val Mat Glu Pha Asp Asp Gin Ala 
1705 1710 



Thr Val Glu I le Asn Ser Ser Gly Cys Tyr Ser Thr Va| Cys Val Glu 
1715 1720 1725 

Leu Asp Leu Gin Asn Leu Ala Val Asn Thr lie Leu Gin Ser His His 
1730 1735 1740 

Val Asn Asp Met Glu Gly Ala Asp Ser Met Gly I le Ser Phe Asp Val 
1745 17S0 1755 1760 

lie Gin Gin Ala Sar Leu Glu Asp Met He Thr Gly Gly Gin Ale Ala 
1765 1770 1775 

Ser Ala Pro Ala Ser Tyr Asp Glu Thr Ala Leu Cys Sar Asn Thr Phe 
1780 1785 1790 

Arg I le Leu Lye Ser Met Val Val Gly Trp Val Lys Glu lie Thr Gin 
1795 1800 1805 

Tyr Hia Asn I le Tyr Ala Asp Ash Gin Val Mat His Phe Tyr Arg Trp 
1810 1815 1820 

Leu Arg Ssr Pro Ser Ser Leu Leu His Asp Pro Ala Leu His Arg Thr 
1825 1830 1835 1840 

Leu His Asn (tot Met Lye Lys Leu Phe Leu Gin Leu I la Ala Glu Phe 
1845 1850 1855 

Lys Arg Leu Gly Ser Ser Val I le Tyr Ala Asn Pha Asn Arg I le He 
1860 1865 1870 



Leu Cys Thr Lys Lys Arg Arg Val Glu Asp Ala I le Ala Tyr Val Glu 
1875 1880 1885 
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Tyr I le Thr Ser Ser I la His Ser Lye Glu Thr Pfie His Ser Leu Thr 
1890 1895 1900 

I le Ser Phe Ser Arg Cys Trp Glu Phe Leu Leu Trp Met Asp Pro Ser 
1905 1910 1916 1920 

Asm Tyr Gly Gly I le Lye Gly Lye Val Ser Ser Arg I le His Cys Gly 
1925 1930 1935 

Leu Gin Asp Ser Gin Lys Ale Gly Gly Ala Glu Asp Glu Gin Glu Aen 
1940 1045 1950 

Glu Asp Asp Glu Glu Glu Arg Asp Gly Glu Glu Glu Glu Glu Ala Glu 
1956 1960 1965 

Glu Ser Asn Val Glu Asp Leu Leu Glu Aan Ann Trp Asn He Leu Gin 
1970 1975 1980 

Phe Leu Pro Gin Ala Ala Ser Cys Gin Asn Tyr Phe Leu Met I le Val 
1985 1990 1995 2000 

Ser Ala Tyr I le Val Ala Val Tyr His Cys Mat Lys Asp Gly Leu Arg 
2005 2010 2015 

Arg Ser Ala Pro Gly Ser Thr Pro Val Arg Arg Arg Gly Ale Ser Gin 
2020 2025 2030 

Leu Ser Gin Glu Ala Glu Gly Ala Val Gly Ala Leu Pro Gly Met lie 
2038 2040 2045 



Thr Phe Ser Gin Asp Tyr Val Ala Asn Glu Leu Thr Gin Ser Phe Phe 
2060 2055 2060 



Thr I le Thr Gin Lys I le Gin Lys Lys Val Thr Gly. Ser Arg Asn Ser 
2085 2070 2076 2080 
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Thr Qlu Leu Ser Glu Met Phe Pro Val Leu Pro Gly Ser His Leu Leu 
2086 2090 2095 

Leu Asn Asn Pro Ala Leu G|u Phe I le Lys Tyr Val Cye Lys Val L8U 
2100 2106 2110 

Ser Leu Asp Thr Asn I le Thr Asn Gin Val Asn Lys Leu Asn Arg Asp 
2115 2120 2125 

Leu Leu Arg Leu Val Asp Val 6!y Glu Phe Ser Glu Glu Ala Gin Phe 
2130 2135 2140 

Arg Asp Pro Cys Arg Ser Tyr Val Leu Pro Glu Val I le Cys Arg Ser 
2145 2150 2155 2160 

Cys Asn Pha Cys Arg Asp Leu Asp Leu Cye Lys Asp Ser Ser Phe Ser 
2165 2O0 2175 

Glu Asp Gly Ala Val Leu Pro Gin Trp Leu Cys Ser Asn Cys Gin Ala 
2180 2186 2100 

Pro Tyr Asp Ser Ser Ala I le Glu Met Thr Leu Val Glu Val Leu Gin 
2195 2200 2205 

Lys Lys Leu Met Ala Phe Thr Leu Gin Asp Leu Val Cys Leu Lya Cys 
2210 2215 2220 

Arg Gly Val Lys Glu Thr Ser Met Pro Val Tyr Cys Thr Cys Ala Gly 
2225 2230 2235 2240 

Asp Phe Ala Leu Thr I le His Thr Gin Val Phe Met Glu Gin I Is Gly 
2245 2250 2255 



I le Phe Arg Asn I le Ala Gin His Tyr Gly Met Ser Tyr Leu Leu Glu 
2260 2265 2270 



Thr Leu Glu Trp Leu Leu Gin Lys Asn Pro Gin Leu Gly His 
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2275 2280 2285 

<21d> 55 
<211> 3390 
<212> DNA 
<213> Mus nusculus 

<4O0> 55 

atcttgtggo gggaaasgct fftttgaggog atggattgta agcggcgaca aggaocagge 60 
cctggggtgc ccecaaagcg ggctcgaggg cacctctggg atgaggaoga gccttcgccg 120 
icgcagtttg aggcgaacct ggcactgctg gaggaaatag aggctgagaa ocggctgcag 180 
gag go agagg aggagctgca gctgccccca gaggg(iaccg tgggtsggca gttttccact 240 
gcagacattg accctcggtg gcggaggccc accctacgtg GGCtggaccc cagcacggag 300 
oooctcatct tccageaget ggagattgac cactatgtgg gctcagcacc acccctgcca 380 
gaacggcccc tgooatcccg gaactcagtg occatactga gggcctttgg ggtcaocgat 420 
gaaggcttet ccgtctgstg ccacatacag ggctttgccc cotaottcta cacccccgcg 460 
cctcctgfftt ttggggccga gcaoctgagt gagctgcago aggagctgaa cgcagccatc 640 
agocgggacc agcgcggtgg gaaggagctc tcagggccgg csfftgetggc aatagagcta 600 
tgctcccgtg agagcatgtt tgggtaccac ggtcatggcc ottctccatt tctccgcatc 680 
aocctggcac taccccgcct tatggcacca gcccgccgCG ttotggaaca gggtgtccga 720 
gtgccaggcc tgggc&ctcc gagcttcgca ccctaogaag ccaacgtgga ctttgagatc 780 
cggttcatgg tggatgctga catt£tggga tgcaactggt tggagatgec agctggaaag 840 
tacgttcgga gggcggagaa gaaggccacc otgtgtcago tggaggtgga crtgctgtgg 900 
tcagatgtga tcagtcaocc aoogga gggg cagtsgcagc gcattgcacc cotgcgtgtg 950 
cttagcttcg acatcgagtg tgotggocga aaaggcatct tccctgagcc tgagcgtgac 1020 
cccgtgatce agatatgttc tctggggctg cgctgggggg agccggagcc attcttgcgt 1080 
ctggcaatca cgctgcggcc ctetgccccc atcctgggtg ccaaastgca gagstatgag 1140 
ogggaagaag acctgctcca ggcctgggcc gacttcatcc ttgccatgga oectgacgtg 1200 
atcaccggct acaacattca gaactttgac ctcccataco tt^tctctcg ggcacaggcc 1260 
ctaaaggtgg accgcttccc tttcctgggc cgcgtgactg gtctccgctc caacatecgt 1320 
gactcctcct tccaatcaag gaaggtcggc cggcgggaca gtaagfftgat cagcatggtg 1380 
ggtcgcgttc agatggatat gctgcaggtg etgottoggg aacacaagat ccgctcctao 1440 
acgctcaacjt ctgtgagttt ccacttcotg ggcgagcaga aggaggacgt tcagcacagc 1500 
atcatcaccg acotgcagaa tgggaacgaa cagaagagcc gccgcctggc cstgtactgo 1560 
ctgaaggaog octttctgcc actccgacta ctagagcgcc ttatggtgct ggtgaacaat 1620 
gtggagatgg cgcgtgtcac aggtftacQc cttgggtacc tgotcacccg gggccagcag 1680 
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gtcaaggtdg t^otdagct gctgcgccag gocatgcgcc aggggctgct gatgoctgtg 1740 
gtgaagaccg agggcggtga ggactacacg ggagccacag toattgagcc ectcaaaggg 1800 
tactatgacg tccccattgc caccctggac ttctcctcct tgtacooato catcatgatg 1860 
gcccataatc tgtgotaoao cacgctgctc cgaoctgggg ctgcccagaa gctgggcctt 1020 
aaaccagatg agttcatcaa gacacccact ggggatgagt ttgtgaatftc atctgtacgg 1980 
aagggectco tgcoocagat cctggagaat 6t*£tgagtg ccqgcaagag ggccaagect 2040 
gagctggcto eggagacgga ccccctgcgg cgacaggtct tggacggcog geaactggca 2100 
ctaaaagtgs gtgccaaotc cgtatatggc ttcactggtg occaggtggg caagctgcca 210) 
tgtttggaaa tctcccagag tgtcactggg ttcgggcggc agatgattga gaaaacoaag 2220 
cagcttgtgg agtGcaagta caoogtggaa aatggctacg dtgccaacgc caaggtagtc 2260 
tacggtgaca cggaototgt gatgtgccgg tttggcgtct cctatgtggc tgaagcaatg 2340 
tctctggggo gggaggctgc aaaotgggta tccagtoaot tcccatcacc catccggctg 2400 
gagttcgaga aggtttactt cccatacctg otcatcagca agaagcgcta tgctggcctg 2460 
ctcttctcct cccgctctga tgoccatgec aaaatggact gcaagggcct ggaggctgtg 2520 
cgcagggaoa aatgtttfcct ggtggcoaac ctcrttacat cctoootgcg ccggatccto 2580 
gtggaccggg accctgatgg ggcagtagco catgccaagg acgtcatctc ggacctg&tg 2640 
tgcaaccgoa tagacatctc ocagctggtc atcaccaaag agttgacccg cgcagcagca 2700 
gactatgctg goaagcaggc tcacgtggag ctggotgaga ggatgaggaa gcgcgacccc 2760 
ggcagtgcgc ccagDctggg tgacogagto cootatgtga tcattggtgc tgctaagggt 2820 
gtggocgoot acatgaagte ggaggaodcc ctgtttgtgc tggagcacag cotgcocato 2880 
gacaotcagt actaoctgga gcagcagctg gocaagocgo tottgcgcat ctttgagccc 2940 
fltcctgggtg agggccgtgc agagtctgtg ctgctgcgcg gtgaccacac acgatgcaag 3000 
actgtgctca ccagcaaggt gggoggcctc ttggocttca ocaagcgocg caactgttgc 3060 

attggctgco gctccgtaat cgaccatcaa ggagecgtgt gtaagttctg tcagocacgg 3120 
gagtcggagc tctctcagaa ggaggtgtca cacctgaatg ccttggaaga aoggttotct 3180 
cgcctctgga c&azglgtca acgctgccag ggcagcttgo atgaggacgt catctgtace 3240 
agccgtgact gtcccatctt ctacatgcgo aagaaggtgc gcaaggacct ggaagaccag 3300 
gaacggctgc tgcagcgclt tggaccgccc ggccctgagg cctggtgaoa tgecanggga 3360 
caaggaataa agttcagatc tttgctaaaa 3390 



<21Q> 56 
<211> 1105 
<212> PRT 
<213> Mjb nusculus 
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<4O0> 56 

Met Asd Cys Lye Arg Arg Gin Qly Pro Qty Pro Qly Val Pro Pro Lys 
15 10 15 

Arg Ala Arg Qly His Leu Trp Asp Glu Asp Glu Pro Ser Pro Ser Gin 
20 25 30 

Phe Glu Ala Aen Leu Ala Leu Leu Qlu Glu I le Glu Ala Glu Aan Arg 
35 40 45 

Leu Gin Glu Ala Glu Glu Glu Lati Qln Leu Pro Pro Glu Gly Thr Val 
60 55 60 

Gly Gly Gin Phe Ser Thr Ala Asp I le Asp Pro Arg Tro Arg Arg Pro 
65 70 75 80 

Thr Leu Arg Ala Leu Asp Pro Ser Thr Glu Pro Leu I le Phe Gin Gin 
85 90 95 

Leu Glu I le Asp His Tyr Val Gly Ser Ala Pro Pro Leu Pro Glu Arg 
100 105 110 

Pro Leu Pro Ser Arg Asn Ser Val Pro Me Leu Arg Ala Phe Gly Val 
116 120 125 

Thr Asp Glu Gly Phe Ser Val Cys Cys His I le Gin Gly Phe Ala Pro 
130 135 140 

Tyr Phe Tyr Thr Pro Ala Pro Pro Gly Phe Gly Ala Glu His Leu Ser 
145 150 155 160 

Glu Leu Gin Qln Glu Leu Asn Ala Ala I le Ser Arg Asp Gin Arg Gly 
165 170 175 



Gly Lys Glu Leu Ser Gly Pro Ala Val Leu Ala I le Glu Leu Cys Ser 
180 185 190 
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Arg Glu Ser Met Phe Gly Tyr His Gly His Qly Pro Ser Pro Phe Leu 
195 200 205 

Arg He Thr Leu Ala Leu Pro Arg Leu Hat Ala Pro Ala Arg Arg Leu 
210 215 220 

Leu Glu Gin Gly Val Arg Val Pro Gly Leu Gly Thr Pro Ser Phe Ala 
225 230 235 240 

Pro Tyr Glu Ala Asn Val Asp Phe Glu lie Arg Phe Met Val Asp Ala . 

245 250 255 

Aep I le Val Qly Cya Asn Trp Leu Glu Leu Pro Ala Gly Lye Tyr Val 
260 2S5 270 

Arg Arg Ala Glu Lys Lys Ala Thr Leu Cys Gin Leu Glu Val Asp Val 
275 280 285 

Leu Tru Ser Aep Val I le Ser His Pro Pro Glu Gly Gin Trp Gin Arg 
290 295 300 

I le Ala Pro Leu Arg Val Leu Ser Phe Asp I le Glu Cys Ala Gly Arg 
305 310 315 320 

Lys Gly I le Pha Pro Q| u Pro Glu Arg Asp Pro Val I le Gin I le Cys 
325 330 336 

Ser Leu Gly Leu Arg Trp Gly Glu Pro Glu Pro Phe Leu Arg Lay Ala 
340 345 350 

Leu Thr Leu Arg Pro Cys Ala Pro I le Leu Gly Ala Lys Val Gin Ser 
355 300 365 



Tyr Glu Arg Glu Glu Aep Leu Leu Gin Ala Trp Ala Asp Phe I le Leu 
370 375 380 



Ale Mat Asp Pro Asp Val I le Thr Gly Tyr Aen I le Gin Asn Phe Asp 
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385 390 395 400 

Uu Pro Tyr Leu I le Ser Arg Ala Gin Ala Leu Lye Val Asp Arg Pne 
405 410 415 

Pro Phe Leu Gly Arg Val Thr Gly Leu Arg Ser Asn I le Arg Asp Ser 
420 425 430 

Ser Phe Gin Ser Arg Gin Val Gly Arg Arg Asp Ser Lye Val I Is $ar 
435 440 445 

Met Val Gly Arg Val Gin Met Asp Mat Leu Gin Val Leu Leu Arg Glu 
450 455 460 

His Lys Leu Arg Ser Tyr Thr Leu Asn Ala Val Ser Phe His Phe Leu 
465 470 475 480 

Gly Glu Gin Lys Glu Asp Val Gin His Sar I la I le Thr Asp Leu Gin 
485 490 495 

Asn Gly Asn Glu Gin Thr Arg Arg Arg Leu Ala Val Tyr Cys Leu Lys 
900 505 510 

Asp Ala Phe Leu Pro Leu Arg Leu Leu Glu Arg Uu Met Val Leu Val 
515 520 62S 



Asn Asn Vel Glu Met Ala Arg Val 
530 635 

Leu Thr Arg Gly Gin Gin Val Lys 
545 560 

Ala Met Arg Gin Qly Leu Leu Met 
566 



Thr Gly Val Pro Leu Gly Tyr Leu 
540 

Val Val Sar Gin Leu Leu Arg Gin 
555 560 

Pro Val Val Lys Thr Glu Gly Gly 
570 575 



Glu Asp Tyr Thr Gly Ala Thr Val I le Glu Pro Leu Lys Gly Tyr Tyr 
680 586 590 
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Asp Val Pro I le Ala Thr Leu Asp Phe Ser Ser Leu Tyr Pro Ser I le 
596 600 605 

Met Mat Ala His Asn Leu Cya Tyr Thr Thr Leu Leu Arg Pro Qly Ala 
610 615 620 



Ala Gin Lys Leu Gly Leu Lys Pro Asp Qlu Phe I le Lys Thr Pro Thr 
625 630 635 640 

Qly Asp Glu Phe Val Lys Sar Ser Val Arg Lys Gly Leu Leu Pro Gin 
645 650 655 

I le Leu Qlu Asn Leu Leu Ser Ala Arg Lys Arg Ala Lys Ala Glu Leu 
660 665 670 

Ala Gin Glu Thr Asp Pro Leu Arg Arg Gin Val Leu Asp Gly Arg Gin 
675 680 685 

Leg Ala Leu Lys Val Ser Ala Asn Ser Val Tyr Gly Pha Thr Gly Ala 
690 695 700 



Gin Val Gly Lys Leu Pro Cys Leu Glu Me Ser Gin Ser Val Thr Gly 
70S 710 715 720 

Phe Gly Arg Gin Wet lie Glu Lys Thr Lys Gin Leu Val Glu Ser Lys 
725 730 735 

Tyr Thr Val Glu Asn Gly Tyr Asp Ala Aan Ala Lys Val Val Tyr Gly 
740 745 750 

Asp Thr Asp Ser Val Met Cys Arg Pha Gly Val Ser Ser Val Ala Glu 
755 760 765 

Ala Met Ser Leu Gly Arg Glu Ala Ala Asn Trp Val Ser Ser His Phe 
770 775 780 
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Pro Sar Pro I la Arg Leu Glu Phe Glu Lys Val Tyr Phe Pro Tyr Leu 
785 760 795 800 

Leu I le Ser Lys Lys Arg Tyr Ale Qly Leu Leu Phe Ser Ser Arg Sar 
805 810 815 

Asp Ala His Asp Lys Mat Asp Cys Lys Qly Leu Glu Ala Val Arg Arg 
820 825 830 

Asp Asn Cys Pro Leu Val Ala Asn Leu Val Thr Ser Ser Leu Arg Arg 
836 840 845 

I le Leu Val Asp Arg Asp Pro Asp. Qly Ala Val Ala His Ala Lys Asp 
850 85S 880 

Val I la Ser* Asp Leu Leu Cys Asn Arg I le Asp I le Ser Gin Leu Val 
885 870 875 880 

I le Thr Lys Glu Leu Thr Arg Ala Ala Ala Asp Tyr Ala Gly Lys Gin 
885 890 895 

Ala His Val Glu Leu Ala Glu Arg Mat Arg Lys Arg Asp Pro Gly Ser 
900 90S 910 

Ala Pro Ser Leu Gly Asp Arg Val Pro Tyr Va| I le I le Gly Ala Ala 
915 920 925 

Lys Qly Val Ala Ala Tyr Met Lys Ser Qlu Asp Pro Leu Phe Val Leu 
930 935 940 

Qlu His Ser Leu Pro He Asp Thr Gin Tyr Tyr Leu Glu Gin Gin Leu 
945 950 955 960 



Ale Lys Pro Leu Leu Arg lie Phe Glu Pro lie Leu Gly Glu Gly Arg 
965 970 975 



Ala Glu Ser Val Uu Leu Arg Qly Asp His Thr Ars Cys Lys Thr Val 
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980 985 090 

Leu Thr Ser Lye Val Gly Gly Leu Leu Ala Phe Thr Lys Arg Arg Asn 
995 1000 1005 

Cys Cye I le Gly Cys Arg Ser Val I le Asp His Gin Gly Ala Val Cya 
1010 1015 1020 

Lys Phe Cys Gin Pro Arg Glu Ser Glu Leu Ser Gin Lye Glu Val Ser 
1025 1030 1035 1040 

His Leu Asn Ala Leu Glu Glu Arg Phe Ser Arg Leu Trp Thr Gin Cye 
1045 1050 1055 

Gin Arg Cys Gin Gly Ser Leu His Glu Asp Val I Is Cys Thr Ser Arg 
1060 1065 1070 

Asp Cya Pro lie Phe Tyr Met Arg Lys Lys Val Arg Lys Asp Leu Glu 
1075 1080 1085 

Aep 6ln Glu Arg Leu Leu Gin Arg Phe Gly Pro Pro Gly Pro Glu Ala 
1090 1095 11CO 

Trp 
1105 



<210> 57 
<211> 7119 
<212> DNA 
<213> Mua musculus 

<400> 67 

gccaaattot ooccggagcc tgagggagct ttggagcgtc gcaatggtcc tgaggaaoag 60 
tggacggagg caoooogego cgggcgcgga tggcgaaggo ogccgggstg atggtooctc 120 
ttcotcagto tcsgcactea agcgtctgga aeggagooag tggacagaoa agatggactt 180 
AOgfttttggt ttcgaaaggc tgaaagagcc tggagaaagg actggotggo tgatcaacat 240 
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gcaocctact gagatcttag atgaagacaa acgcttagta agcgcggtgg attactaott 300 
cattcaagat gatggaagca gatttaaggt ggcottgcoc tatatgccgt atttotacat 360 
tgcagogaga eagggttgtg atcgagaagt ttcatetttt ctatccaaaa agtttcaggg 420 
aaaaattgca aagttagaga atgtgeccaa agaagatctg eacttgocaa atcacttggt 480 
gggcttgaag cggagttaoa tcaagctgtc ottocacact gtggaggacc ttgtcaaagt 540 
gagaaaggag atctctcctg ctgtgaagaa gaacogagag caggaccatg ctagtgatga 600 
gtatacaapa atgctctcca gtattotgca aggtggcagt gtaattaotg atgaggagga 660 
aaeetctaag aagatagetg accaattgga caacatagtg gaoatgqggg agtatgatgt 720 
tccctaccao attcgcctct ccattgacct cagaatccat gtggoccact ggtaoaatgt 780 
tagatttcga ggaaatgott ttactgtgga aatcacccga cgagatgatc ttgtggaacg 840 
acctgaccot gtggttttgg catttgacat cgagacgaoo aaactgoctc tcaaattoco 900 
tgatgatgag accgatcaga tcatgatgat otcctatatg attgatggcc agggotacct 960 
cateactaac agggagattg tttcagaaga tattgaagat tttgagttca cecctaagcc 1020 
agaatatgaa gggccctttt gtgttttcaa tgaacccgac gaggtccatc tgatocagag 1080 
atggtttgag oatatcoagg agaccaaaoo taccattatg gtcacctaca atggggattt 1140 
ttttgactgg ocatttgtgg aggctagggc agcaattcat ggoctcagca tgtaccagga 1200 
gataggcttc cagaaggflta gccaggggga atataaggca ccaoagtgca tccacatgga 1260 
ctgcctcagg tgggtgaaga gggacagtta ccttootgtg ggcagtcata atctcaaggo 1320 
agctgcpaag gccaaacttg gctatgaccc tgtagagctg gaccctgagg acatgtgteg 1380 
tatggocact gaacagcccc agactctggo cacttactca gtgbiagatg ctgtggctac 1440 
ttaotaoctg tacatgaaat acgtcoacco cttoatattc gccctgtgca ccattattoo 1500 
catggaacct gatgaggtgo tgeggaaggg ctccgggaca ctrtgtgaag ccttgctgat 1560 
ggtgcaagct ttccatgcca acattatctt ccccaataag caagagcagg agttcaacaa 1620 
gctgacagat gatggqcacg tgctagatgc tgagacotac gttgggggoo acgtggaggc 1680 
actagagtct ggtgtcttca gaagtgatat cccctgcogg tttaggatga atcctgqagc 1740 
ctttgatttc ctgctgeaac gagtogagaa g&ctatgcgc caogccattg aagaagaaga 1800 
gaaggtgect gtggaacaag ccaccaaett tfiaagaggtg tgtgagcaga ttaagacoaa 1860 
gctcacctcc ctaaaagatg ttcctaacag aattgaatgt cctctaatct atcatctaga 1920 
tgtgggggcc atgtatccta acataattct , taccaaccgo ctacagcctt ctgccatagt 1980 
ggatgaggcc acetgtgctg cctgtgaott caataagoct ggagcaagtt gto&gaggaa 2040 
gatggcctgg cagtggaggg gagaattcat gocagccagt cgcagtgaat accatcggat 2100 
tcagcatcag ctggagtcgg agaagtttco ccctttgttt otagaggggo cagcacgggc 2160 
ctttcacgag ctgtcccgtg aagaacaggc taaatatgag aagaggaggc tggcagatta 2220 
ttgocggaaa gcctataaga agattscsatgt gaccaaggta gaagaacgtc taactaocat 2280 
ctgccagcgg gaaaactcat tttatgtgga cacagtgogg gocttcagag acaggcgcta 2340 
tgagttaaaa ggactgcaca aggtgtggaa gaagaagctc tcggcagctg tagaggtggg 2400 
cgatgcatca gaggtgaagc gotgcaagaa catggagatc ctttaagatt cactgcagct 2460 
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ggctcacaag tgcatcctga actoattata cggctatgtc atgcgcaaag gagotogotg 2520 
gtattccatg gagatggctg gtatcgtctg ctttacagga gccaacatca tcacocaagc 2530 
aagagaactg attgagcagH tcgggaggec tttasaattg gacaoggacg gaatatggtg 2640 
cgtcetaecc aatagctttc ctgaaaattt tgtcartcaag acaaccaatg cgaagaaace 2700 
caaactgacc atctcctatc ctggtgcoat gttgaacatc atggtcaagg aaggctttac 2760 
caaccaccag tacoaggaac taacagagco ttcfftctcto aG£tatgtca ccoactctga 2820 
gaatagtato ttttttgaag tcgatggacc ataccttgct atgatccttc cagcctccaa 2880 
ggaagaaggo aagaagctga agaaaagata tgatgtgttc aatgaagatg gttcottggc 2940 
tgaactgaaa ggttttgagg tgaaacgccg aggggagttg cagctgatta aaatattcca 3000 
gtcctcagtt tttgaggcct tectcaaggg cagcacaotg gaggaagtgt atggctcggt 3080 
ggccaaagtg getgactact ggctagatgt gctctatagc aaggotgcta atatgcccga 3120 
ttctgaattg tttgagctga tttctgagaa ccgctccatg tcteggaagc tggaagatta 3180 
cggggagcag aagtctacat ocatcagcac agcaaagcgc ctggctgagt tcctgggaga 3240 
ccagatggto aaagatgctg gactgagctg oogctatate atctcccgaa agocagaggg 3300 
gtctcctgto Bctgagaggg ocattecaot tgccattttc caagcagago ctacagtgag 3360 
gaaaaatttt ctccggaaat ggctaaagag ttcatcactt caagactttg atattcggac 3420 
aattctggfls tgggactact aa&tagagag gctggggagt gccatocaga aaatcatcaa 3480 
catcoocgca gctctgcagc aggtgaagaa cccagttcca cgtgtcaaao atccagactg 3540 
gctaoacaaa aaactactag agaagaatga tatctaoaaa cagaagaaga tcagtgagct 3600 
ctttgtgctt gaaggaaaga gacagattgt gatggcccag gcttcagaaa acagtctgag 3660 
tctctgcact ccagacatgg aggacattgg aotoacaaag ccacaccact etacagtccc 3720 
agttgctact aogaggaagc gagtotggga gacccaaaag gagtotcagg atattgcact 3780 
aactgtgcco tggcaagagg tcttagggca gcotccctoc cttggaacca oacaggaaga 3840 
gtggttggtc tggctocagt tccaoaagaa aaagtggcag ctgcaggccc aacagcgcct 3d00 
agccctcagg aagaagcaac gottagagtc agcagaagat atgccaagge ttgggcctat 3960 
ccgagaggag ccttcoaoag gactggggag ctttttgcga aggactgccc gcagcatcat 4020 
ggaccttcoa tggcagataa taoagatcag tgagfcccaga caggctggtc t^ttccggct 4080 
gtgggotatc attggcaatg acttgcactg catcaagctg agtatccctc gagtattota 4140 
tgtaaaccag cgggttgtt» aagcagagga tggacctgoa tatcggaagg tgaatcgggg 4200 
gctcttcctt cgttocaaca ttgtctaoaa tctctatgag tattcagtao cagaggacat 4260 
gtaccaagaa cacatcaacg agatcaacac tgagttgtca gtaecagacq ttgagggcgt 4320 
gtatgagaoa caggtcccat tgttattccg ggccatqgtg cagctgggct gtgtgtgtgt 4380 
ggtcaacaag cagctgacaa ggoaoctttc gggctgggaa gctgaaactt ttgccctcga 4440 
gcaccttgaa atgcgttcte tggcccagtt cagctacttg gaaccaggga gtatccgcca 4500 
tatotaectg taccatcaca ctcagggcca caaggcaoto tttggggixrt ttatcccctc 4560 
acagcgqaga gcatctgtgt ttgtgttgga tactgtacga agoaaccaaa tgccagggct 4520 
cartgccctg taotcatcag aacacagcct gotgatggac aaggtagaoc ocaagctcct 4880 
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gcotcoccca aaaeacaoot ttgaagttcg tgctgaaacc aacctggaga ctatctgcag 4740 
agDcatccBg cgettcctgc ttgcctacaa ggaagagcgc cgagggcoca caotcatcgo 4800 
tgtccngtct agqtgggagc tetgtaggot gaccagtgag attccagtct tagaagagtt 4860 
cccactagtg cctatecgag tggctgaoaa gatcagctflt gc&gtcctaz ustggcagcg 4920 
ccatggagct cgccgaatga tocggcacta cctcaattta gecttgtgcc tgtcgcaggc 4880 
ctttgagatg agcaggtaot tooaoatccc tgttggaaac ctgccggaag acatotocat 5040 
ctttggetca gacototttt ttgcacgcea cctccagcac cataaooaoo tgctttggct 5100 
atccGCtaco tctdggoctg aoctgggtgg gaaggaagct gatgacaacc gccttgtcat 5160 
ggagtttgat gaccgagcca ctgtEgagat oaatagttct ggctgttact ctaotgtgtg 5220 
cgtggaactg gacattcaaa atotggcagt caacaccatc ctccagtcco atoatgtcaa 5280 
tgaoatggag ggggctggca gcatgggcat cagcttogat gtgatccagc aggcctccct 5340 
agaggaoatg gtaacaggca atcaagotgo cagtgcoctg gccaactacg atgagacago 5400 
cctctgctot agtaoattea ggatcctgaa gagcatggtg gttggctggg taaaggaaat 5460 
cacaoagtac cecaacatct atgctgacaa ccaggtaatg cacttctaco gctggctcca 5520 
gtcaccgtgc tctctgctcc aogaoocagc ccttcaccgg acgctgcaca atatgatgaa 5580 
gaagctcttc ctgoagotca ttgotgagtt caagcgootg gggtcateag tcgtctatgc 5640 
caaottcast cgcatcattc tctgtacaaa gaagogooga atagaggatg occttgocta 5700 
tgtggaatat attaocaaca gcatccattc taaagagatc ttccattccc tgaccatctc 5760 
tttctctcga tgotgggaat toottctctg gatggatcca tccaactatg gtggaatcaa 5820 
aggaaaagtt ccatctagta ttcactgtgg acaggtaaaa gagoaagact cccaggcaag 5880 
agaggaaact gatgaagagg aggaggacaa ggaaaaggac gaggaggaag agggcatggg 5940 
agagtccgag gttgaggaot tactggagaa caactggaac attctacagt tettgcocca 6000 
ggoagcctct tgccagagct acttcctcat gattgtttcH gcatacatog tagctgtffta 6080 
ccaaagcatg aaggaggagt tgagacacag tgccccgggc agtaccoctg tgaagaggaa 6120 
gggggccagc cagttotCH^ aggagtctga aggggcaact ggatctctto ctggaatgat 6180 
oactttotct caagattatg tggcaaatga gctcaotoag agcttcttca ccattactca 8240 
gaaaattcag aagaaagtca caggttctcg gaaoaccact gagccctcag agatgttccc 6300 
cgtcctcoct ggttcacact tgctgctcaa taatcctgct ctggagttca toaaatatgt 8360 
gtgcaaggta otatctcagg atacaaacat oaoaaatcag gtgaataagc tgaacagaga 6420 
ccttcttogo otggtagacg ttggtgaatt ctetgaggag gcccagttca gagacccctg 6480 
ccactcotao gtgotccctg aggtaatctg ccacagctgt aatttctgco gagacetgga 6540 
cctgtgcaaa gattacfcctt tctctcagga tggagccato otgcctcagt ggctctgctc 8800 
oaattgtcaa gcccectatg actcctotgo cattgagtca gocttggtgg aagccetgca 6660 
gaggaaactg atggocttca cacttcagga cctggtatgc ctcaagtgcc gtggtatgaa 6720 
agagaoccat atgcctgtgt actgeagctg ogcaggggac tttsctctca ccatcogoao 6780 
tgaggtcttc atggaacaga ttagaatott ccagaacatt gccaagtact aoagaatgtc 6840 
atatctccag gagaccatag aatggctgtt acagacaagc cctgtatcaa actgttagca 6900 
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agoctaggct aaagacactt tggtatooca cacctaotgc otgotccaaa aggcagaaco 6960 
actgaccacc ttgcttttcc aaactcatga gcacagocca geaggaacag aagacttotg 7020 
ctaaegtcat eatgocataa acagacagaa goagggaatg gctctatccc tagotgoetg 7080 
ctaagtaaac aoggttttga agcgtctgaa aoaaa&aaa 7119 



<210> 58 
<211> 2284 
<212> PRT 
<213> Mua nusculus 

<400> 58 

Hat Val Leu Arg Asn Ser Qly Arg Arg His Pro Glu Pro Gly Ala Aap 
15 10 15 

Gly Glu Qly Ser Arg Asp Asp Gly Pro Ser Ser Ser Val Sar Ala Lau 
20 25 30 

Lys Arg Leu Glu Arg Ser Gin Trp Thr Asp Lys Met Asp Leu Arg PhB 
35 40 45 

Gly Phe Glu Arg Lau Lys Glu Pro Gly Glu Arg Thr Gly Trp Leu I le 
50 55 60 

Asn Mat Hla Pro Thr Glu I le Leu Asp Glu Asp Lys Arg Leu Val Ser 
65 70 75 80 

Ala Val Asp Tyr Tyr Phe I le Gin Asp Asp Gly Ser Arg Phe Lys Val 
85 90 95 

Ala Leu Pro Tyr Met Pro Tyr Phe Tyr | le Ala Ala Arg Lys Gly Cys 
100 105 110 

Asp Arg Glu Val Ser Ser Pha Leu Ser Lys Lys Phe Gin Gly Lys I le 
115 120 125 

Ala Lya Lau Glu Asn Val Pro Lys Glu Asp Leu Asp Leu Pro Asn His 
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130 136 140 

Leu Val 6ly Leu Lys Arg Ser Tyr I la Lys Lau Ser Phe His Thr Val 
146 150 165 160 

Qlu Asp Leu Val Lys Val Arg Lys Glu I la Ser Pro Ala Val Lys Lys 
185 170 175 

Asn Arg Qlu din Asp His Ala Ssr Asp Glu Tyr Thr Thr Mat Leu Ser 
180 185 190 

Ser I le Leu Gin Gly Gly Ser Val I la Thr Asp Glu Glu Glu Thr Ser 
195 200 205 

Lys Lya I le Ale Asp Gin Leu Asp Asn lie Vel Asp Met Arg Glu Tyr 
210 216 220 

Asp Val Pro Tyr Hie I le Arg Leu Ser I le Asp Leu Arg I le His Val 
225 230 235 240 

Ala His Trp Tyr Asn Val Arg Phe Arg Gly Asn Ala Phe Pro Val Glu 
245 250 255 

I le Thr Arg Arg Asp Asp Leu Val Glu Arg Pro Asp Pro Val Val Leu 
260 265 270 

Ala Phe Asp I le Glu Thr Thr Lya Leu Pro Leu Lye Phe Pro Asp Ala 
276 280 285 

Glu Thr Asp Gin lie Met Met I le Ser Tyr Met I la Asp Gly Gin Gly 
290 295 300 

Tyr Leu I le Thr Aan Arg Glu I | 9 Val Ser Glu Asp I le Qlu Asp Phe 
305 310 315 320 



Glu Phe Thr Pro Lys Pro Glu Tyr Glu Gly Pro Phe Cye Val Phe Asn 
325 330 335 
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Glu Pro Asp Glu vai His Leu I le Gin Arg Trp Phe Qlu Hie I ie Gin 
340 345 360 

8lu Thr Lys Pro Thr I Is Mat Val Thr Tyr Asn Gly Asp Phe Phe Asp 
355 360 365 

Trp Pro Phe Val Glu Ala Arg Ala Ala lie His Gly Lau Sar Met Tyr 
370 375 380 

Gin Glu lis Gly Phe Gin Lya Asp Ser Gin Gly Glu Tyr Lys Ala Pro 
385 390 305 400 

Gin Cys I le His Met Asp Cys Leu Arg Trp Val Lys Arg Asp Ser Tyr 
405 410 415 

Leu Pro Val Gly Ser His Asn Lau Lys Ala Ala Ala Lys Ala Lys Leu 
420 425 430 

Gly Tyr Asp Pro Val Glu Leu Asp Pro Glu Asp Met Cys Arg Met Ala 
435 440 445 

Thr Glu Gin Pro Gin Thr Leu Ala Thr Tyr Ser Val Ser Aep Ala Val 
450 455 460 

Ala Thr Tyr Tyr Leu Tyr Met Lye Tyr Val His Pro Phe I le Phe Ala 
465 470 475 480 



Leu Cys Thr I le 1 le Pro Met Glu Pro Asp Glu Val Leu Arg Lys Gly 
485 490 



Ser Gly Thr Leu Cys Glu Ala Leu Leu Met Val Gin Ala Phe His Ala 
500 505 510 



Asn I le Me Phe Pro Asn Lys Gin Glu Gin Glu Phe Aan Lye Leu Thr 
515 520 525 
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Asp Asp Gly His Val Leu Asp Ala Glu Thr Tyr Val Gly Gly His Val 
530 535 540 

Glu Ala Leu Glu Ser Gly Val Pha Arg Ser Asp I le Pro Cys Arg Phe 
546 550 555 560 

Arg Met Asn Pro Ala Ala Pha Asp Phe Leu Leu Gin Arg Val Glu Lys 
565 670 575 

Thr Met Arg His Ala I le Glu Glu Glu Glu Lys Val Pro Val Glu Gin 
680 585 590 

Ala Thr Asn Pha Gin Glu Val Cy$ Glu Gin I le Lys Thr Lys Leu Thr 

600 605 



Ser Leu Lys Asp Val Pro Asn Arg I la Glu Cya Pro Leu I la Tyr His 
610 615 620 

Leu Asp Val Gly Ala Met Tyr Pro Asn I la Me Leu Thr Asn Arg Leu 
625 630 635 640 

Gin Pro Ser Ala J le Val Asp Q| u Ala Thr Cys Ala Ala Cys Asp Phe 
645 650 655 

Asn Lys Pro Gly Ala Ser Cys Gin Arg Lys Met Ala Trp Gin Trp Arg 
660 665 670 

Gly Glu Phe Met Pro Ala Ser Arg Ser Glu Tyr His Arg I la Gin His 
675 680 685 

Gin Leu Glu Ser Glu Lys- Phe Pro Pro Leu Pha Pro Glu Gly Pro Ala 
690 695 700 

Arg Ala Phe His Glu Leu Ser Arg Glu Glu Gin Ala Lys Tyr Glu Lys 
70S 710 715 720 

Arg Arg Leu Ala Asp TVr Cya Arg Lys Ala Tyr Lys Lys I le His Val 
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725 730 735 

Thr Lys Val Glu Qlu Arg Leu Thr Thr Me Cye Gin Arg Qlu Asn Ser 
740 745 750 

Phe Tyr Val Asp Thr Val Arg Ala Phe Arg Asp Arg Ai-g Tyr Glu Phe 
755 760 765 

Lys Sly Lau His Lys Val Trp Lys Lys Lys Leu Sar Ala Ala Val Glu 

770 776 780 



Val Gly Asp Ala Ser Glu Val Lys Arg Cys Lys Asn Met Glu Me Leu 
785 790 795 800 

Tyr Asp Ser Leu Gin Lau Ala His Lye Cys I le Leu Asn Ser Phe Tyr 
805 810 815 

Gly Tyr Val Met Arg Lye Gly Ala Arg Trp Tyr Ser Mot Glu Met Ala 
820 825 830 

Gly I le Val Cys Phe Thr Gly Ala Asn Me I le Thr Gin Ala Arg Glu 
835 840 845 

Leu I le Glu Gin I le Gly Arg Pro Leu Glu Leu Asp Thr Asp Gly I le 
860 855 860 

Trp Cye Val Leu Pro Asn Ser Phe Pro Glu Asn Phe Val I le Lye Thr 
865 870 875 880 

Thr Asn Ala Lys Lys Pro Lye Leu Thr Me Ser Tyr Pro Gly Ala Met 
885 890 895 

Leu Asn Me Met Val Lys Glu Gly Phe Thr Asn His Gin Tyr Gin Glu 
900 905 910 

Leu Thr Glu Pro Ser Ser Leu Thr Tyr Val Thr His Ser Glu Asn Ser 
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915 920 925 

I le Phe Phe Glu Val A*P Gly Pro Tyr Leu Ala Met I le Leu Pro Ala 
930 935 940 

Ser Lye Glu Glu Gly Lye Lye Leu Lys Lye Arg Tyr Ala Val Phe Asn 
946 950 955 960 

Glu Asp Gly Ser Leu Ala Glu Leu Lys Gly Phe Glu Val Lys Arg Arg 
W5 970 975 

Gly Glu Leu Gin Leu Me Us Me Phe Gin Ser Ser Val Phe Glu Ala 
980 985 990 

Phe Leu Lys Gly Ser Thr Leu Glu Glu Val Tyr Gly Ser Val Ala Lys 
995 1000 1006 

Val Ala Asp Tyr Trp Leu Asp Val Leu Tyr Ser Lye Ala Ala Aen Met 
1010 1015 1020 

Pro Asp Ser Glu Leu Pha Glu Leu I le Ser Glu Asn Arg Ser Met Ser 
1025 1030 1035 1040 

Arg Lya Leu Glu Asp Tyr Gly Glu Gin Lys Sar Thr Ser t le Ser Thr 
1045 1050 1055 

Ala Lye Arg Leu Ale Glu Phe Leu Gly Asp Gin Met Val Lye Aep Ala 
1060 1055 1070 

Gly Leu Ser Cys Arg Tyr I le I le Ser Arg Lye Pro Glu Gly Ser Pro 
1075 1080 1086 

Val Thr Glu Arg Ala Me Pro Leu Ala lie Pha Gin Ala Glu Pro Thr 
1090 1095 1100 



Val Arg Lys His Phe Leu Arg Lys Trp Leu Lye Ser Ser Ser Leu Gin 
1105 1110 1115 1120 
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Asp Phe Asp I le Arg Thr I le Leu Asp Trp Asp Tyr Tyr I le Qlu Arg 
1125 1130 1135 

Lau Q|y Ser Ala I le Gin Lys I le I la Thr I le Pro Ala Ala Leu Gin 
1140 1145 1150 

Gin Val Lys Asn Pro Val Pro Arg Val Lys His Pro Asp Trp Leu His 
1155 1160 1165 

Lys Lye Lau Leu Glu Lya Asn Asp I le Tyr Lye Gin Lys Ly« I le Ser 
1170 1175 1180 

Glu Leu Phe Val Lau Glu Gly Lya Arg Gin lie Val Hat Ala Gin Ala 
1185 1190 1195 1200 

Ser Glu Asn Ser Leu Ser Leu Cys Thr Pro Asp Met Glu Asp I le Gly 
1205 1210 1215 

Leu Thr Lys Pro His KIs Ser Thr Vsl Pro Val Ala Thr Lys Arg Lya 
1220 1225 1230 

Arg Val Trp Glu Thr Gin Lys Glu Ser Gin Asp I le Ale Leu Thr Val 
1235 1240 1245 

Pro Trp Gin Glu Val Leu Gly Gin Pro Pro Ser Leu Gly Thr Thr Gin 
1250 1255 1260 

Glu Glu Trp Leu Val Trp Leu Gin Phe His Lya Lya Lys Trp Gin Leu 
1266 1270 1275 1280 

Gin Ale Gin Gin Arg Leu Ala Leu Arg Lye Lys Gin Arg Leu Qlu Ser 
1285 1290 1295 



Ala Glu Asp Met Pro Arg Leu Gly Pro I le Arg Glu Glu Pro Ser Thr 
1300 1305 1310 
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Qly Leu Gly Ser Phe Leu Arg Arg Thr Ala Are Ser I le Met Asp Leu 
1315 1320 1326 

Pro Trp Gin I (e I le Gin I le Ser Qlu Thr Arg Gin Ala Gly Leu Phe 
1330 1335 1340 

Arg Leu Trp Ala Me Me Gly Aan Asp Leu His Cye Me Lys Leu Ser 
1345 1350 1355 1360 

Me Pro Arg Val Phe Tyr Vel Aon Gin Arg Val Ala Lys Ala Glu Asp 
1365 1370 1375 

Gly Pro Ala Tyr Arg Lys Val Asn Arg Gly Leu Phe Leu Arg Ser Asn 
1380 1365 1390 

I le Val Tyr Asn Leu Tyr Glu Tyr Ser Val Pro Glu Asp Met Tyr Gin 
1395 1400 1405 

Glu His lie Asn Glu lie Asn Thr Glu Leu Ser Val Pro Asp lie Glu 
1410 1415 1420 

Gly Vel Tyr Glu Thr Gin Val Pro Leu Leu Phe Arg Ala Leu Val Gin 
1425 1430 1435 1440 

Leu Gly Cys Val Cye Val Val Asn Lys Gin Leu Thr Arg His Leu Ser 
1445 1450 1455 

Gly Trp Glu Ala Glu Thr Phe Ala Leu Glu His Leu Glu Met Arg Ser 
1460 1465 1470 

Leu Ala Gin Phe Ser Tyr Leu Glu Pro Gly Ser I le Arg His I le Tyr 
1475 1480 1485 



Leu Tyr His His Thr Gin Gly His Lys Ala Leu Phe Gly Val Phe I la 
1490 1495 1500 
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Pro Ser Gin Arg Arg Ala Sar Val Phe Val Leu Asp Thr Val Arg Ser 
1SOS 1510 1616 1520 

Aon Qln Met Pro Gly Leu Ser Ala Leu Tyr Sar Ser Qlu His Ser Leu 
1626 1630 1536 

Leu Leu Asp Lys Val Asp Pro Lys Leu Leu Pro Pro Pro Lys His Thr 
1540 1545 1550 

Phe Qlu Val Arg Ala Glu Thr Asn Leu Glu Thr I la Cys Arg Ala I le 
1655 1560 156E 

Gin Arg Phe Leu Leu Ala Tyr Lys Glu Glu Arg Arg Gly Pro Thr Leu 
1S70 1575 1580 

I le Ala Val Gin Ser Ser Trp Glu Leu Cys Arg Leu Thr Ser Glu I le 
1585 1590 1595 1600 

Pro Val Leu Glu Glu Phe Pro Leu Val Pro I le Arg Val Ala Aso Lys 
1605 1610 1616 

I le Ser Tyr Ala Val Leu Asp Tn> Gin Arg His Gly Ala Arg Arg Mat 
1620 1625 1630 

I le Arg His Tyr Leu Asn Leu Asp Leu Cys Leu Ser Qln Ala Phe Glu 
1635 1640 1646 



Met Ser Arg Tyr Phe His I le Pro Val Gly Asn Leu Pro Qlu Asp I le 
1655 1660 



Ser I le Phe Gly Ser Asp Leu Phe Phe Ala Arg His Leu Gin Hie His 
1665 1670 1675 1680 



Asn His Leu Leu Trp Leu Ser Pro Thr Ser Arg Pro Asp Leu Gly Gly 
1665 1690 1695 



Lys Glu Ala Asp Asp Asn Arg Leu Val Mat Glu Phe Asp Asp Arg Ala 
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1700 1705 1710 

Thr Val Glu I le Asn Ser Ser Gly Cys Tyr Ser Thr Val Cye Val Glu 
1715 1720 1725 

Leu Asp lie Gin Asn Leu Ala Val Asn Thr I le Leu Gin Ser His His 
1730 1735 1740 

Val Asn Asp Met Glu Gly Ala Gly Ser Met Gly I le Ser Phe Asp Val 
"45 1760 1755 1760 

I le Gin Gin Ale Ser Leu Glu Asp Met Vel Thr Gly Aen Gin Ala Ala 
1765 1770 1775 

Ser Ala Leu Ala Asn Tyr Asp Glu Thr Ala Leu Cys Ser Ser Thr Phe 
1780 1785 1790 

Arg lie Leu Lye Ser Met Val Val Gly Trp Val Lye Glu lie Thr Gin 
1795 1800 1805 

Tyr His Asn Me Tyr Ala Asp Asn Gin Val Mat His Phe Tyr Arg Trp 
1810 1815 1820 

Leu Gin Ser Pro Cys Ser Leu Leu His Asp Pro Ala Leu His Arg Thr 
1825 1830 1835 1840 

Leu His Asn Met Met Lys Lys Leu Phe Leu Gin Leu I le Ale Glu Phe 
1845 1860 18S5 

Lys Arg Leu Gly Ser Ser Val Vel Tyr Ala Asn Phe Asn Arg I le I le 
1880 1885 1870 

Leu Cye Thr Lys Lys Arg Arg I le Glu Asp Ala Leu Ale Tyr Val Glu 
1875 1880 1885 

Tyr I le Thr Asn Ser lie Hie Ser Lys Glu I le Phe Hie Ser Leu Thr 
1890 1895 1900 
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1 le Ser Phe Ser Arg Cys Trp Glu Pha Leu Leu Trp Met Asp Pro Ser 
1905 1910 1916 1920 

Asn Tyr Qly Gly I la Lys Qly Lya Val Pro Ser Ser I le His Cys Gly 
1925 1930 1935 

Gin Val Lys Glu Gin Asd Ser Gin Ala Arg Glu Glu Thr Asp Glu Glu 
1940 1945 1950 

Glu Glu Asp Lys Glu Lys Asp Glu Glu Glu Glu Gly Met Gly Glu Ser 
1955 I960 1965 

Glu Val Glu Asp Leu Leu Glu Asn Asn Trp Asn I le Leu Gin Pha Leu 
1970 1975 1980 

Pro Gin Ala Ala Ser Cya Gin Ser Tyr Pha Leu Met I le Val Ser Ala 
19B5 1990 1995 2000 

Tyr I le Val Ala Val Tyr Gin Ser Met Lys Glu Glu Leu Arg His Ser 
2005 2010 2015 

Ala Pro Gly Ser Thr Pro Val Lya Arg Lys Gly Ala Ser Gin Phe Ser 
2020 2025 2030 

Gin Glu Ser Glu Gly Ala Thr Gly Ser Leu Pro Gly Met I le Thr Phe 
2035 2040 2045 

Ser Gin Aep Tyr Val Ala Asn Glu Leu Thr Gin Ser Phe Phe Thr I le 
2050 2055 2060 

Thr Gin Lys I le Gin Lys Lys Val Thr Gly Ser Arg Aan Thr Thr Glu 
2065 2070 2075 2080 



Pro Ser Glu Met Pha Pro Val Leu Pro Gly Sar Hie Leu Leu Leu Aan 
2085 2090 2095 
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Asn Pro Ala Leu Glu Phe I le Lys Tyr Val Cys Lye Val Leu Ser Gin 
2100 2105 2110 

Asp Thr Asn I le Thr Asn Gin Val Asn Lys Leu Ann Arg Abd Leu Leu 
2115 2120 2125 

Arg Leu Val Asp Val Gly Glu Phe Ser Glu Glu Ala Gin Phe Arg Asp 
2130 2135 2140 

Pro Cys His Ser Tyr Val Leu Pro Glu Val I le Cys His Ser Oys Asn 
2145 2150 2155 2160 

Phe Cys Arg Asp Leu Asp Leu Cys Lye Asp Ser Ser Phe Ser Gin Asp 
2165 2170 2175 

Gly Ala lie Leu Pro Gin Trp Leu Cya Ser Asn Cys Gin Ala Pro Tyr 
2180 2185 2190 

Asp Ser Ser Ala I le Glu Ser Ale Leu Val Glu Ala Leu Gin Arg Lys 
2195 2200 2205 

Leu Mat Ala Phe Thr Leu Gin Asp Leu Val Cys Leu Lys Cys Arg Gly 
2210 2215 2220 

Met Lye Glu Thr His Met Pro Val Tyr Cys Ser Cys Ala Gly Asp Phe 
2225 2230 2235 2240 

Thr Leti Thr I le Arg Thr Glu Val Phe Met Glu Gin I le Arg I le Phe 
2245 2250 2255 

Gin Asn I le Ale Lys Tyr Tyr Ssr Met Ser Tyr Leu Gin Glu Thr I le 
2260 . 2265 2270 



Glu Trp Leu Leu Gin Thr Ser Pro Val Ser Asn Cys 
2275 2280 
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<21d> 59 
<211> 3325 
<212> DNA 

<213> Rattus norvaglous 
<400> 59 

aggcgatgga tggtaaacgg cggcaagcgc ccagctctgg ggtgecccca aagcgggett 60 
gcaagggcct ctgggatgaa gatg&gcagt Gacagtttga ggagaacctg gcgctgctgg 120 
aggagataga ggccgagaat cggctgcagg aggccgagga ggagctgcag ctgccccotg 180 
sgggc&ttzt gggtgggcag ttttccactg cagacattga cocacggtgg ctgcggccca 240 
ccccacttgc cctggaoccc agoaoggagc coctcatctt ccagcagctg gagattgacc 300 
actatgtggg cacatcacct ccoctgocag aaggacoccc cgcatotogt aectcagtgc 360 
ccatactgag ggcctttggg gtcaccgatg agggcttctc ogtatgetgt cacatecacg 420 
gctttgcccc ctacttctac acccctgcao otocgggttt tggggctgag cacctgagtg 480 
aactacagcg ggagctgaat g&agcttatca gocgggacca gcgtggtgga aaggagotot 540 
cggggocggc agtgctagot atagagctgt gctcccgtga gagcatgttt gggtaccatg 600 
gccacggcco ttctcccttt ctocgcatca ccctggcact aaccogoctg atggcgocag 660 
oeegccgcct cctggaacag ggtatccgag tgccaggcct gggcaccccg agotttgcac 720 
cctatgaagc caatgtggao tttgagatcc ggttcatggt ggatgctgao attgtgggat 780 
gcaactggtt ggagctocca gctggaaagt acgttcggag ggcagagaag aaggctacac 840 
tgtgtcagot ggaggtggat gtgotgtggt cagacgtgat cagtcaccca ccagaagggc 900 
agtggcagcg catcgeac66 ctgcgtgtgc ttagcttcga catcgagtgo gctggcogaa 960 
aaggoatctt ccctgagccrt gagcgtgaoc ccgtgatcca gatctgttct ctggggotgc 1020 
gctggggtga gccagagccc ttcttgogoc tagcactcac gctgcggcct tgcgccocca 1080 
toctgggtgc caaagtacag agotatgaac gggaagaaga cctgotccag gcctgggcca 1140 
ctttcatcct ogooatggao cctgocgtga tcaccggcta oaaoattcag aactttgacc 1200 
tcooctacct catctctcgg flcacflaacet taaaggtgga ccgattcwt ttectgggcc 1260 
gtgtgaotgg tctocgctcc aaoatccgtg actcctcctt ccaatcaagg caggtgggcc 1320 
ggcgggacag taaggtggtc agcatggtgg gtcgcgttca gatggatatg ctgcaggtgc 1380 
tgcttcggga gtacaagctc cgctcctaca cgctcaacgc tgtgagcttc cficttcctgg 1440 
gtgagcagaa ggaggaogta cagcacagca tcatcactga cctacagaat gggaatgaac 1500 
agaogogtcg ccgcctggcc gtgtactgsc tgaaggatgc ctttctgoct cttcgoctac 1660 
tcgagcgoct tatggtgcrtg gtgaacaatg tggagatggc gcgtgtcact ggtgtaoooo 1620 
ttgggtacct got^agcQga ggccagcagg tcaaggtcgt gtotcagctg ctgcgccagg 1680 
ocatgcgcga ggggotgctg atgcctgtgg tgaagacgga gggaggtgag gactacacgg 1740 
gagccactgt cattgagsoo ctcaaagggt actatgatgt ccccattgco accctggact 1800 
tfltectetct gtacccatcc atoatgatgg caoafcaatcrt gtgctacacc acattgctac 1860 
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ggcctggggc 


tgcccagaag 


ttgggoctta 


gggatgagtt 


tgtgaaggca 


totgtgogga 


tgctgagtgc 


ccggaagagg 


gooaaggctg 


g&C&ggtctt 


ggatggqcgg 


cajurtoacac 


teactggtgc 


ccaggtgggc 


aagctgccgt 


tcgggcggca 


gatgattgag 


aaaaccaagc 


atggotacgH 


tgctaatgcc 


aaggtggtct 


ttggttftctO 


CtCtfftfigCt 


gaggcaatgt 


ccagtcactt 


ccoatoaooo 


atccggctgg 


tcatcagcaa 


gaagegctat 


gfrflggQCt/flO 


gaatggactg 


cuagggoctg 


gaggctgtgo 


ttgtcacatc 


Gtctctgcgc 


agaatootcg 


atgoaaagga 


tgtcatctcg 


gacctgctst 


tcaccaaaga 


gttgacccgo 


gcagcagoag 


tggctgagag 


gatgaggaag 


cgtgaccccg 


cctacgtgat 


cattggtsct 


gocaagggtg 


tgtttgtgct 


ggagcacagc 


ctgcccattg 


ccaagccgct 


attgcgcato 


tttgagccca 


tgctgcgcgg 


tgaccacaca 


cgctgcaaaa 


tggccttcac 


caagcgccga 


aactcttgta 


gagccgtgtg 


taagttctgt 


cagccaoggg 


acctgaatgc 


cortggaggaa 


cgtttctcgc 


gcagcttgca 


ogaggatrtc 


atctgtacca 


agaaggtgcg 


caaggaootg 


gaggaccagg 


gCCCtgflggC 


ctggtgacct 


gacaa 



aaccagartga gttcatcaag acacccacts 1920 
agggcctcct gocccaaatc ctggagaato 19BO 
agctggctca ggagacggac cccotgoggo 2040 
taaaagtgag tcocaactct gtgtatggct 2100 
gtttggagat ctcccagagt gtcactgggt 2160 
egctagtgga gaccaagtao actotggaaa 2220 
acggtgacac tgaotatgtg atgtgcqgat 2280 
ctctggggcg ggaggctgca aactgggtat 2340 
agttcgagga ggtttacttt ccctacctgo 2400 
tcttctoctc ccgctctgat goccatgaca 2450 
gtagggscaa ctgtcccctg gtggccaacc 2620 
tggatcggga ccctgatggt gcagtagccc 2580 
gcaaccgcat agacatctcc caactggtca 2640 
actacgcggg caqgcgggct catrtggagc 2700 
gcagtgcgcc caacttgggc gaoogagtac 2760 
tggccgocta catgaagtcg gaggaccccc 2820 
ataotoflgta ctacctggflg cagcagctgg 2880 
ttctgggtga gggccgcgcg gagtcagtgc 2940 
ccgtgctoac cagcaaggtg ggcggocttc 3000 
ttggctgccg otccgtaatc gaccatcaag 3060 
agtctgagct ctatcagaag gasstfftcao 3120 
goctctggac acagtgccag cgetgooagg 2180 
googogactg toccatcttc tacatgcgoa 3240 
aacggctgct gcagcgcttt ggacctcotg 3300 

3325 



<210> 60 
<211> 1103 
<212> PRfT 

<213> Rattus norvaglcus 

<400> eo 

Met Aap Gly Lys Arg Arg Gin Ala Pro Ser Ser Gly Val Pro Pro Lys 
15 10 16 



Arg Ala Cys Lys Gly Leu Trp Asp Glu Aap Glu Pro Sar Gin Phe Glu 
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20 



25 



30 



Qlu Asn Leu Ala Leu 
35 



Leu Qlu Qlu I le Glu Ala Glu Asn Arg Leu Gin 
40 46 



Glu Ala Glu Glu Glu Leu Gin Leu Pro Pro Glu Gly ||« Val Gly Gly 
50 55 60 

Gin Pha Ser Thr Ala Asp I le Aep Pro Arg Trp Leu Arg Pro Thr Pro 
65 70 75 80 

Leu Ala Leu Asp Pro Ser Thr Glu Pro Leu I le Pha Gin Gin Leu Glu 
85 90 96 

I le Asp His Tyr Val Gly Thr Ser Pro Pro Leu Pro Glu Gly Pro Pro 
100 105 110 

Ala Ser Arg Asn Ser Val Pro I le Leu Arg Ala Pha Gly Val Thr Asp 
115 120 125 

Glu Gly Phe Ser Val Cys Cya Hie I le His Gly Phe Ala Pro Tyr Phe 
130 135 140 

Tyr Thr Pro Ala Pro Pro Gly Phe Gly Ala Glu His Leu Sar Glu Leu 
146 160 155 160 

Gin Arg Glu Leu Asn Ala Ala lie Ser Arg Asp Gin Arg Gly Gly Lys 
165 170 175 

Glu Leu Sar Gly Pro Ala Val Leu Ala lis Glu Leu Cya Sar Arg Glu 
180 185 190 



Ser Mat Pha Gly Tyr His Gly His Gly Pro Ser Pro Phe Leu Arg I le 
195 200 205 



Thr Leu Ala Leu Pro Arg Leu Mat Ala Pro Ala Arg Arg Leu Leu Glu 
210 215 220 
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Gin Gly Me Arg Val Pro Gly Leu Gly Thr Pro Ser Phe Ala Pro Tyr 
225 230 235 240 

Glu Ala Asn Val Asp Phe Glu I le Arg Phe Met Vel Asp Ala Asp I la 
245 250 255 

Val Gly Cya Asn Trp Leu Glu Lau Pro Ala Gly Lye Tyr Val Arg Arg 
260 265 270 

Ala Glu Lye Lye Ala Thr Leu Cye Qln Leu Glu Vel Asp Val Leu Trp 
275 260 285 

Ser Aep Val I le Ser Hie Pro Pro Glu G|y Gin Tna Gin Arg I le Ala 
290 2W 300 

Pro Leu Arg Val Leu Ser Phe Asp I le Glu Cye Ala Gly Arg Lys Gly 
305 310 315 320 

I le Phe Pro Glu Pro Glu Arg Asp Pro Val I le Gin I le Cys Ser Leu 
325 330 335 

Gly Leu Arg Trp Gly Glu Pro Glu Pro Phe Leu Arg Leu Ala Leu Thr 
340 345 350 

Leu Arg Pro Cye Ala Pro I le Leu Gly Ala Lys Vel Qln Ser Tyr Glu 
355 360 36S 

Arg Glu Qlu Asp Leu Leu Gin Ala Trp Ala Thr Phe I le Lau Ala Met 
370 375 360 

Asp Pro Asp Val I Id Thr Gly Tyr Aan I la G| n Asn Phe Asp Lau Pro 
385 390 395 400 



Tyr Leu I le Ser Arg Ala Gin Thr Leu Lye Val Aep Arg Phe Pro Pha 
405 410 415 
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Leu Gly Arg Val Thr Qly Lau Arg Ser Asn I le Arg Asp Ser Ser Pha 
420 425 430 

Gin Ser Arg Gin Val Gly Arg Arg Asp Ser Lye Val Va| Ser Met Val 
435 440 445 

Qly Arg Val Gin Hat Asp Met Lau Gin Val Lau Leu Arg Glu Tyr Lye 
460 455 460 

Leu Arg Ser Tyr Thr Leu Asn Ala Val Ser Phe His Phe Leu Gly Glu 
465 470 475 480 

Gin Lye Glu Asp Val Gin His Ser lie lie Thr Asp Leu Gin Asn Gly 
485. 480 485 

Aen Glu Gin Thr Arg Arg Arg Leu Ale Val Tyr Cys Lau Lys Asp Ala 
500 505 510 

Phe Leu Pro Leu Arg Leu Lau Glu Arg Leu Met Val. Leu Val Asn Asn 
615 520 525 



Val Glu Met Ala Arg Val Thr Gly Val Pro Leu Gly Tyr Leu Lau Ser 
530 535 540 



Arg Gly Gin Gin Val Lys Val Val Ser Gin Leu Leu Arg Gin Ala Met 
545 550 555 580 



Ar* Glu Gly Leu Leu Met Pro Val Val Lye Thr Glu Gly Gly Qlu Asp 

570 575 



Tyr Thr Gly Ala Thr Val I le Glu Pro Leu Lys Gly Tyr Tyr Asp Val 
580 585 590 



Pro I |e Ala Thr Leu Asp Pha Ser Ser Leu Tyr Pro Ser I le Met Met 
595 600 605 



Ala Hie Asn Lau Cys Tyr Thr Thr Leu Leu Arg Pro Qly Ala Ala Gin 
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610 615 620 

Lys Leu Qly Leu Lya Pro Asp Glu Phe I le Lys Thr Pro Thr Qly Asp 
625 630 635 640 

Qlu Phe Val Lys Ala Ser Val Arg Lys Gly Leu Leu Pro Gin lie Leu 
645 650 655 

Glu Asn Leu Leu Ser Ala Arg Lye Arg Ala Lys Ala Q\n Leu Ala Gin 
660 665 670 

Glu Thr Asp Pro Leu Arg Arg Gin Val Leu Asp Gly Arg Gin Leu Ala 
675 680 685 

Leu Lys Val Ser Pro Asn Ser Val Tyr Gly Phe Thr Gly Ale Gin Val 
690 695 700 

Gly Lye Leu Pro Cys Leu Glu I le Ser Gin Ser Val Thr Gly Phe Gly 
705 710 715 720 

Arg Gin Met I le Glu Lys Thr Lya Gin Leu Val Glu Thr Lys Tyr Thr 
725 730 735 

Leu Glu Asn Gly Tyr Asp Ala Asn Ala Lye Val Val Tyr Gly Asp Thr 
740 746 750 

Asp Ser Val Met Cys Arg Phe Gly Val Ser Ser Val Ala Glu Ala Met 
755 760 765 

Ser Leu Gly Arg Glu Ala Ala Asn Trp Val Ser Ser His Phe Pro Ser 
770 776 780 

Pro I le Arg Leu Glu Phe Glu Lys Val Tyr Phe Pro Tyr Leu Leu I le 
785 790 795 800 



Ser Lys Lys Are Tyr Ala Gly Leu Leu Phe Ser Ser Arg Ser Asp Ala 
805 810 815 
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His Aap Arg Mat Asp Cys Lye Gly Leu Glu Ala Val Arg Arg Asp Asn 
820 825 830 

Cys Pro Leu Val Ala Asn Leu Val Thr Sar Ser Leu Arg Arg I la Leu 
835 840 845 

Val Asp Arg Aap Pro Asp Qly Ala Val Ala His Ala Lys Asp Val I le 
850 855 860 

Ser Asp Leu Leu Cys Asn Arg I Is Asp I le Ser Gin Leu Val I la Thr 
865 870 875 880 

Lys Glu Leu Thr Arg Ala Ala Ala Asp Tyr Ala Q|y Lys Gin Ala HIS 
885 890 895 

Val Glu Lau Ala Glu Arg Met Arg Lys Arg Asp Pro Gly Ser Ala Pro 
900 905 910 

Asn Leu Gly Asp Arg Val Pro Tyr Val Me He Gly Ala Ala Lye Gly 
915 920 925 

Val Ala Ala Tyr Met Lys Ser Glu Asp Pro Leu Phe Val Leu Glu Hla 
930 935 940 

Ser Leu Pro I le Asp Thr Gin Tyr Tyr Lau Glu Gin Gin Leu Ala Lys 
945 950 955 960 

Pro Leu Lau Arg I le Phe Glu Pro I le Leu Gly Glu Gly Arg Ala Glu 
965 970 975 



Sar Val Leu Leu Arg Gly Asp Hla Thr Arg Cys Lya Thr Val Leu Thr 
980 985 990 



Sar Lys Val Gly Gly Leu Leu Ala Phe Thr Lye Arg Arg Aan Ser Cya 
995 1000 1005 
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I le Gly Cys Arg Ser Val I le Asp His Qln Gly Ala Val Cys Lys Phe 
1010 1015 1Q20 

Cys Gin Pro Arg Glu Ser Glu Leu Tyr Gin Lys Glu Val Ser Hie Leu 
1025 1030 1035 1040 

Asn Ala Leu Glu Glu Arg Phe Ser Arg Leu Trp Thr Gin Cys Gin Arg 
1045 1050 1055 

Cys Gin Q|y Ser Uu Hie Glu Asp Val I le Cys Thr Ser Arg Asp Cye 
1080 1065 1070 

Pro I le Phe Tyr Met Arg Lye Lye Vel Arg Lys Asp Leu Glu Asp Gin 
1075 1080 1085 

Glu Arg Leu Leu Gin Arg Phe Gly Pro Pro Gly Pro Glu Ala Trp 
1090 1095 1100 



<210> 61 
<211> 3451 
<212>DNA 
<213> Bos taurus 

<400> 61 

egtcaggggt cacggcggcg tgggctgtgg cgggaaacac tgtttgaagc gggatggatg 60 
ffta&ffcggG* accaggcccg gggcctgggg tgccccoaaa gcgggcccgt gggggcctct 120 
gggatgagga tgaggcatao cggccctcgc agttcgagga ggagotggcg ctgatggagg 180 
agatggaago agagogoagg ctgcaggagc aggag gagga ggagctgcag tcggccotgg 240 
aggoggcgga ogggcaattc tccccaaogg ocatagatgc cogotggctt cggcccgcoc 300 
cgcccgcctt ggacccocag atggagooto tcatcttcca gcagttggag atcgaccatt 360 

scgtggcccc agcgcggcoc ctgcctgggg cgccccogoo atcccaggac teagttccca 420 
tcctccgcgc cttcggggtc acc a aogagg gggtctccgt ctgctgccac atccatggct 480 
ttgoaoccta ottetaoacc ocagcgccoc ctggttttgg ecotgHgcac ctgagcgagc 540 
tgcagcggga gctgagtgca gccatcagcc gggacoagcg egggggoaag gagctcaccg 600 
ggooggocgt gctggflggte gagctgtgot occgggagag catgttoggg taccatgggc 660 
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aoggccootD aofcgtttetg cgtatcacct tggcactgcc ccgcctcatg gcacctgocQ 720 
geogectcct jtfiHgcagggc atocgectgg ccggoctcgg caccoooago tttgcgccct 760 
acgaggccra cgttgacttt gagatccffit tcatggtgga oaoggacatc gtgggctgca 84) 
actffictgga gctcooagcc gggaaatace tcctgaggcc ggaggggaag gccactctgt 900 
gtcagctgga ggccgacfftg ctgtggtcag acstgatcag ocacccgocg gaaggagaft 960 
ggcagcgaat cgccoctctg cgcgtgctca gcttogacait tgagtgcgcrt ggtcgcaaag 1020 
gcatcttccc tgagcccgag cggg&ccccg tgatocagat ctrotcactg ggootgcgct 1080 
ggggcgagco ggs^icrttc ctgcfcotra cgctcaocct gcggocctgc gccoccatcc 1140 
tgggcgccaa ggtgcagagc tatgagcggg aggaggacct gotccaggoc tggtcgacct 1200 
tcatcccoat catggatccc gatgtgatca ocggctacaa tatccagaao tttgaccttc 1260 
cctacctcat ctooogggoo cagaccctca aggtgccagg cttoocottg ctgggccgtg 1320 
teattggcct oogotccaao atccgggagt cfftccttcoa gtcca^gcag actggccggc 1380 
gggacagcaa ggtggtcagc aftggtgggcc gcgtgcagat ggacatgctg caggtgctgc 1440 
tgcgggagta ceagctocgg tcctacaogo tca&tgccgt gagcttccac ttootgggcg 1500 
agcagaagga ggacgtgcag cacagcatca tcacagacct gcagaaaggt aacgaccaga 1560 
cgcgccgceg cctggocfftg tactgcctca aggaogactt cctacocctg cggctgctgg 1620 
agtggctcat ggtgctgfftg aacgcoatgg agatcgcgcg crtcaccggc gtgccectcg 1680 
gctacctgct cagccgcggo cagcaggtea aggtcgtgtc ccagatgetg cgacaggcca 1740 
tgcgccaggg gotgttgatg cccgtggtga ag&cggaggg tggtgaggac tataccgggg 1800 
ccacggtcat cgagccgctg aaagggtact aogacgttec catcgccacc ttggacttct 180) 
cctcgctgta cccgtccatc atgatggccc acaaoctgts ctacaccaoa ctcctgcggc 1920 
ccggggccga Cfiagafiact* ggcctgaccg amatcagtt oatcaagacg cocaoggggg 1980 
acgagtttgt gaaagcatcg gtgcggaagg ggctgctccc ccagatcctg gaaaacctgc 2040 
tcagcgcccg gaagagggco aaggccgagc tggccaagga g&cagacocc ctacggcggc 2100 
aagtgttgga ogggcgccag otggcgetga aagtgagtgc taactct^tg tacagcttca 2160 
ctggGgcoca gfftgggcagg ctccogtgcc tggaaatctc acagastgtc acogggttcg 2220 
ggcgccagflt gattgeg&ag anasagcagc ttgtggagac caagtacacg rtggaaaacg 2280 
gatfic&gcac cagegccaaa gtegtgtatg gtgacacaga ctcggtcatg tgccgctttg 2340 
gcgtctc^to cgtggctgag gcgatggott tgggacggga ggctgc&g&c tgggtgtccg 2400 
gocacttocc ctcgoccatc cggctagagt ttgagaaagt ctaatteocc tacctgctca 2460 
tcagoaagaa gcgttacgca ggcctgctct tctcotcccg gccggacgcc cacgaccgca 2620 
tggactgcaa gfficctggag gGGgtgagca gggacaactg occcctggtg gccaaootcg 2580 
tcaccgcctc gotgcgccgc ctgctcatcg accgagaccc ctogggcgcc gtggctcatg 2640 
cacaggacgt catctccgat ctgctgtgta atcgoattga catctcgcag ctggtcatta 2700 
ccaaggagct gaotogcgct gocgccgatt acgcgggcaa gcaggoocac gtggagctffl 2760 
ccgagaggat gaggaagcgg gaccccggga gcgogcccag cctgggcgac cgcgtcccot 2820 
flcgtgatcat Oagtgctficc aagggcgtgg ccgoctacat gaagtocgag gacoooct^t 2880 
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tcgtaotgga ga&oagoctg cccatcgaca 
agccgctect gcgcatcttc gagcccatcc 
tgcgcggg^a ccaoactoic tgcaagacgg 
ccttcgccaa acgccggaao tgotgaatog 
ccgtgtgoaa gttctgooag ccccgggagt 
tgagtgccct ggaggagoga ttotcacgec 
gcctgcacga ggaogtcatc tgcaocagoo 
aggtgcggaa ggaootggag g&tcB&zagc 
eagaggcttg gtgacctotg acctcaacga 
gacggggaat taataaagct caggcctttt 



cgcagtacta cctggagcag cagctcgcca 2940 
trawngaggg ccgtgccgag gctgtgntgc 3000 
tgctcacggg gaaggtgggo ggcctcctgg 3080 
gctgccgcec tgtecteagc caoeagggag 3120 
cagogctffta ocagaaggag gtgtcooacc 3180 
tgtggacgca gtgpcagpgo tgpc&gggc* 3240 
gggaat^toc catcttctac atgcgcaaga 3300 
ggctgctgcg gcgctttgga ccccccggcc 3360 
acttcccacc ttgggggcgc gggggggeca 3420 

3451 



<210> 62 
<211> 1106 
<212> PRT 
<213> Bos taurus 

<400> 62 

Met Asp Qly Lya Arg Arg Pro Gly Pro G!y Pro Gly Val Pro Pro Lye 
15 10 15 

Arg Aid Arg Qly G|y Leu Trp Asp Glu Asp Glu Ala Tyr Arg Pro Ser 
20 25 30 

Gin Phe Glu Glu Glu Leu Ala Leu Met Glu Glu Mat GJu Ala Glu Arg 
35 40 45 

Arg Leu Gin Glu Gin Glu Glu Glu Glu Leu Gin Ser Ala Leu Glu Ala 
50 56 60 

Ala Asp Gly Gin Phe Ser Pro Thr Ala Me Asp Ala Arg Trp Leu Arg 
65 70 75 80 

Pro Ala Pro Pro Ala Leu Asp Pro Gin Met Glu Pro Leu I le Phe Gin 
«5 90 95 

Gin Leu- Glu I le Asp His Tyr Val Ala Pro Ala Arg Pro Leu Pro Gly 
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100 



105 



110 



Ala Pro Pro Pro Ser Gin Asp Sar Val Pro I le Leu Arg Ala Pha Qly 
115 120 12$ 

Val Thr Asn Glu Gly Val Sar Val Cys Cys Hie I le His Gty Pha Ala 
130 135 140 

Pro Tyr Phe Tyr Thr Pro Ala Pro Pro Qly Phe Gly Pro Glu Hie Leu 
145 150 165 160 

Ser Glu Leu Gin Arg Glu Leu Sar Ala Ala I le Ser Arg Asp Gin Arg 
165 170 175 

Gly Gly Lys Glu Leu Thr Gly Pro Ala Val Leu Ala Val Glu Leu Cya 
180 185 190 

Sar Arg Glu Ser Met Phe Gly Tyr His Qly His Qly Pro Ser Pro Phe 
195 200 205 

Leu Arg I le Thr Leu Ala Leu Pro Arg Leu Mot Ala Pro Ala Arg Arg 
210 215 220 

Leu Leu Glu Gin Gly I le Arg Lau Ala Gly Leu Gly Thr Pro Ser Phe 
225 230 235 240 

Ala Pro Tyr Glu Ala Asn Val Asp Phe Glu I le Arg Pha Met Val Asp 
245 260 255 

Thr Asp lie Val Qly Cys Asn Trp Lau Glu Leu Pro Ala Gly Lys Tyr 
260 265 270 



f le Leu Arg Pro Glu Gly Lys Ala Thr Leu Cys Gin Leu Glu Ala Asp 
275 280 265 



Val Lau Trp Sar Asp Val I le Ser His Pro Pro Glu Gly Glu Trp Gin 
290 296 300 
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Arg I la Ala Pro Leu Arg Val Leu Ser Pha Asp I le Qlu Cys Ala Gly 
306 310 315 320 

Arg Lys Gly I le Phe Pro Glu Pro Glu Arg Asp Pro Val I le Gin I le 
325 330 335 

Cys Ser Leu Gly Leu Arg Trp Gly Glu Pro Glu Pro Phe Leu Arg Leu 
340 345 350 

Ala Leu Thr Leu Arg Pro Cye Ale Pro lie Leu Gly Ala Lys Val Gin 
355 360 365 

Ser Tyr Glu Arg Glu Glu Asp Leu Leu Gin Ala Trp Ser Thr Phe lie 
370 375 380 

Arg lie Met Asp Pro Aap Val I le Thr Gly Tyr Asn I le Gin Asn Phe 
385 390 395 400 

Asp Leu Pro Tyr Leu I la Ser Arg Ala Gin Thr Leu Lye Val Pro Gly 
405 410 415 

Phe Pro Leu Leu Gly Arg Val I le Gly Leu Arg Ser Asn I la Arg Glu 
420 425 430 

Ser Ser Phe Gin Ser Arg Gin Thr Gly Arg Arg Asp Ser Lys Val Val 
435 440 445 

Ser Met Val Gly Arg Val Gin Met Asp Met Leu Gin Val Leu Leu Arg 
450 455 460 

Glu Tyr Lye Leu Arg Ser Tyr Thr L w Asn Ala Val Ser Phe His Phe 
465 470 475 480 

Leu Gly Glu Gin Lys Glu Asp Val Gin His Ser lie lie Thr Asp Leu 
485 490 495 
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Bin Aen Gly Asn A*p Gin Thr Arg Arg Arg Leu Ala Val Tyr Cys Leu 
500 506 510 

Lya Asp Ala Phe Leu Pro Leu Arg Leu Leu Glu Arg Leu Mat Val Leu 
515 520 525 

Val Aan Ala Met Glu Met Ala Arg Val Thr Gly Val Pro Leu Gly Tyr 
530 535 540 

Leu Lsu Ser Arg Gly Gin Gin Val Lya Val Val Ser Gin Leu Leu Arg 
646 550 555 560 

Gin Ala Met Arg Gin Gly Lsu Leu Met Pro Val Yal Lys Thr Glu Gly 
565 570 575 

Gly Glu Asp Tyr Thr Gly Ala Thr Val I le Glu Pro Leu Ly$ Gly Tyr 
680 585 590 

Tyr Asp Val Pro I le Ala Thr Leu Asp Phe Ser Ser Leu Tyr Pro Sar 
595 600 605 

I le Mat Met Ala Hie Asn Leu Cys Tyr Thr Thr Leu Leu Arg Pro Gly 
610 615 620 

Ala Ala Gin Lya Leu Gly Leu Thr Glu Asp Gin Phe I le Lys Thr Pro 
G25 630 636 640 

Thr Gly Aap GJu Phe Val Lya Ala Ser Val Arg Lys Gly Lau Lau Pro 
646 650 655 

Gin I le Leu Glu Asn Leu Leu Ser Ala Arg Lye Arg Ala Lya Ala Glu 
660 665 670 



Leu Ala Lys Gfu Thr Asp Pro Leu Arg Arg Gin Val Leu Aap Gly Arg 
675 680 685 



Gin Leu Ala Lau Lys Val Ser Ale Asn Ser Val Tyr Gly Phe Thr Gly 
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690 



695 



700 



Ala Gin Val Qly Arg Leu Pro Cys Leu Glu 1 la Ser Gin Ser Val Thr 
705 710 715 720 

Gly Pha Gly Arg Gin Met I la Glu Lys Thr Lys Gin Leu Val Glu Thr 
725 730 735 

Lye Tyr Thr Val Glu Aan Qly Tyr Ser Thr Sar Ala Lya Val Val Tyr 
740 745 760 

Gly Asp Thr Asp Sar Val Met Cys Arg Pha Gly Val Ser Ser Val Ala 
755 760 766 

Glu Ala Mat Ala Lau Gly Arg Glu Ala Ala Asp Trp Val Ser Gly His 
770 776 780 

Phe Pro Ser Pro I !e Arg Leu Glu Phe Glu Lys Val Tyr Phe Pro Tyr 
765 790 795 600 

Leu Leu 1 1 e Ser Lya Lya Arg Tyr Ala Gly Leu Leu Pha Sar Ser Arg 
605 810 815 

Pro Asp Ala His Asp Arg Met Asp Cys Lys Gly Leu Glu Ala Val Arg 
820 825 B30 

Arg Asp Aan Cya Pnp Leu Val Ala Asn Lau Val Thr Ala Ser Leu Arg 
835 840 846 

Arg Leu Leu 1 la Asp Arg Asp Pro Ser Gly Ala Val Ala His Ala Gin 
850 855 860 

Asp Val I la Sar Asp Leu Leu Cys Asn Arg I la Asp I le Ser Gin Lau 
870 875 880 



Val I le Thr Lys Glu Lau Thr Arg Ala Ala Ala Asp Tyr Ala Gly Lya 

890 895 
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Gin Ala His Val Qlu Leu Ala Glu Arg Met Arg Lys Arg Asp Pro Gty 
900 905 910 

Ser Ala Pro See Leu Qly Asp Arg Val Pro Tyr Val Me I le Ser Ala 
915 920 925 

Ala Lys Sly Val Ala Ala Tyr Met Lys Ser Qlu Asp Pro Lau Phe Val 
930 935 MO 

Leu Qlu His Ser Leu Pro I le Asp Thr Qln Tyr Tyr Leu Qlu Gin Gin 
945 950 955 960 



Leu Ala Lys Pro Leu Leu Arg lie Phe Glu Pro lie Leu Gly Glu Qly 

970 975 



Arg Ala Glu Ala Val Leu 
980 



Leu Arg Qly Asp His Thr Arg Cys Lys Thr 
985 990 



Val Leu Thr Qly Lys Val Gly Gly Leu 
995 1000 



Leu Ala Phe Ale Lys Arg Arg 
1005 



Asn Cys Cys lie Qly Cys Are Thr Val Leu Sar Hie Gin Gly Ala Val 
1010 1015 1020 

Cys Lys Phe Cys Gin Pro Arg Glu Ssr Glu Leu Tyr Gin Lys Qlu Val 
1025 1030 1035 1040 

Ser His Leu Ser Ala Leu Glu Glu Arg Phe Ssr Arg Leu Trp Thr Gin 
1045 1050 1055 



Cys Gin Arg Cys Qln Gly Ser Leu His Glu Asp Val I la Cys Thr Ssr 
1060 1065 1070 



Arg Asp Cys Pro I le Phe Tyr Mat Arg Lys Lys Val Arg Lys Asp Leu 
1076 1080 1085 
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Qlu Asp Gin Glu Arg Leu Leu Arg Arg Pha Gly Pro Pro Q|y Pro Glu 
1090 1095 1100 

Ala Trp 
1105 



<210> 63 
<211> 3457 
<212> DMA 

<213> Drosooht la me I an chaster 
<400> 63 

ctotaacgtg cctacoaaca flfiflgcgcacc ttattttttg goatcectct tgtcttatgg 60 
atttgcaa^t aacatttcac caaggtaccc agaatggatg gcaagogcaa gtttaatgga 120 
acctccaatg gacatgocaa gaagcccagg aatootgatg acgatgagga aatgggcttt 180 
gaggcggagc tggccgcctt ogagaactoc gaggacatgg accagactct gctaatgggc 240 
gatggaooog agaaccaaao gaccagtgag cgttggtcoc gtcogcogco ccoagaaeta 300 
gatcccrtcca agcacaactt ggagtttcag cagctggacg tggfiaaacta tttgggaoag 360 
ccgttgccgg gaatgccagg tgcccaaata ggacdcgtgc cggtggtecg aatgtttggt 420 
gtcaocatgg agggtaaoto tgtgtgctgc catgtgcatg gtttctgtcc atacttctao 460 
aiagaggcgc ccagtcaatt cgaggagcac cattgcgaga aaotaoaaaa agccttggat 540 
caaaaggtta ttgccgatat togcaacaao aaagataatg tccaggaggo tgtgottatg 600 
gtggaaotgg tggagaagct gaacatccat ggatacaatg gagaoaagaa gcagaggtac 660 
atcaaaatat cggttacgot gcccagattt gtggotgcgg cctcacgtct cctcaaaaag 720 
gaagtgatca tgtcggagat tgacttccag gactgtcgcg cctttgagaa taaoatagac 780 
tttgacatto gcttcatggt ggacactgat gtggtgggtt gcaattggat agagottcco 840 
atgggtcact ggcgaataag aaacagtcac agoaagccgt tgcctgaatc ccgctgccag 900 
attgaagtag acgtggcctt cgacagattt atatcccaog agcccgaagg tgaatggtco 960 
aaggtggctc octtccggat oototocttt gatattgaat gcgctggtcg oaaaggaata 1020 
tttccggaag ccaaaataga tccagtcato cagatagcca atetggtgat aaggcaggga 1080 
gaacgagaac ctttcattag gaatgtcttt accctaaatg aatgcgctcc aatcataggq 1140 
agccaggtgt tgtgceacga caaggagacc cagatgctgg acaagtggte tgoctttgto 1200 
cgggaagttg acccggatat tttgaccgga tataatatoa acaactttga cttoocctat 1260 
ttgcttaacc gagcagotoa cttgaaggtc aggaactttg agtatttggg caggattaag 1320 
aacattogtt cggtgatcaa ggaacagatg ttgcagtoga agcagatggg tcgcagggaa 1380 
aaccagtacg ttaattttga gggtagagtt cccttcgato tcctctttgt cctgctgcgc 1440 



25. Mar. 20 04 23:24 



S. YAMAMOTO OSAKA 



NO. 7313 P. 1 43/239 



141/236 



gactacaaac tacgotcgta cactctcaac gctgtgagct atcactttct goaggagcaa 1500 
aaggaggatg tgcatcatag cattatcaca gartcttcaga atggagacga gcagacacgt 1560 
ogoogttqgg ccatgtactg cctaaaggat gcctacttao ogottagatt gctggagaag 1620 
ttaatggcca ttsttaacta catggagatg gocagggtga cgggtgtgco actggagtac 1680 
ttgctcaccc gcggacaaoa gataaaggtt ttaastcaat tgctgcgcaa ggccaaaacc 1740 
aagggattoa tcatgcoctc gtacacctct cagggatcgg ztga&cagta tgaaggagcg 1800 
act^tgattg aaccaaaacg tggctactat gcggacocca tctccacgct ggatttogoc 1860 
tctotgtato caagtataat gatggcgcat aatttetgct acaccacctt ggttttgggt 1920 
ggaactogtg agaagctgcg gcaxcaggae aacctgcagg acgatcaagt ggaacgtacg 1980 
cctgcaaaca actactttfft saagtctgag gtgcgtcgtg gtctgctocc tgagattotg 2040 
gaatctcttt tggcggocag aaagcgtgcc aaaaatgaoc taaaagtgga aacagatcqg 2100 
tttaaaagaa aggtootgga tggcagacag ctggcgotga agatttcggc taattccstg 2160 
tacggattta ctggcgcaca ggttggaaag ttgccatgct tagagatctc gggcagcgtc 222 0 
accgcotacg gtcgtaooat gatcgagatg aogaaaaacg aagtggaatc ccattacaca 2280 
caggccaatg gctacgagaa caatgcagtg gtcatctacg gcgacactga ttotgtgatg 2340 
gttaatttcg gagtaaaaac tctggagcgc agcatggagc tgggacgcga ggctgocgaa 2400 
6tggtcagtt ccaagttcgt gcatcctatt aaattggaat tcgagaaagt ttactatoot 2460 
tacctgctga ttaacaagaa aogctatgog ggattatact ttacgcgcco agatacctac 2520 
gataaaatgg attgcaaggg catagaaacc gtgaggagag ataactctec gctggtgacc 2680 
aaoctgatga actcctgcct scagaaacta otcatcgaaa gggatcccga tggtgcagtt 2640 
gcctatgtga aacaggtgat agccgatctc ctctgcaatc gcatcgacat ctcgcacttg 2700 
gtcataaccia aggagttggc caaaacggat tacgcagcca aacaggcaca cgttgagctg 2760 
gccgccaaga tgaagaaaag agatcooggt acggcgccca aactggggga tcgagttccc 2820 
tatgtgatct gtgcggoago caaaaacaca cccgcttacc agaaggccga ggatccgctg 2880 
tatgtgctgg aaaacagagt gcocatcgat gccacttact acotggaaca gcagctgtct 2940 
aagocgotgo taaggatctt tgaacotatt ttgggcgaca atgccgagtc aattttgtta 3000 
aaaggagaao acaogogcat acgaactgtg gtaacatcca aagtgggtgg acttgctgga 3060 
tttatgacca agaaaacgtc gtgtttgggc tgcaaatccc tgatgcccaa gggctacgaa 3120 
caggcctgtc "tetfftccaca otgogagcca cgaatgagtg agctgtatca gaaggaggtg 3180 
ggtgcgaaga gggaactgga ggagaccttc tctcgcctgt ggaticgagtg ccagogatgc 3240 
caggaatcct tgcacgagga ggttatctgc tooaacagag attgcccoat cttctacatg 3300 
cgacagaegg ttegcatgga tctggataat caggagaagc gretgttgcg attoggoctg 3360 
gccgagtggt aaaaattgca tgagtttact gaattgttta atcotataat ttaataatta 3420 
tattactaga agttattaaa aaaaaaaaaa aaaaaaa 3457 



<210> 64 
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<211> 1052 
<212> m 

<213> Drosophl la melanogaster 
<400> 64 

Met Asp Gly Lys Arg Lys Phe Asn Gly Thr Ser Asn fl|y His Ala Lye 
15 10 15 

Lys Pro Arg Asn Pro Asp Asp Asp Glu Glu Met Gly Phe Glu Ala Glu 
20 25 30 

Leu Ala Ala Phe Glu Asn Ser Glu Asp Hat Asp Gin Thr Leu Leu Met 
35 40 46 

Gly Asp Gly Pro Glu Asn Gin Thr "Thr Ser Glu Arg Trp Ser Arg Pro 
50 66 SO 

Pro Pro Pro Glu Leu Asp Pro Ser Lys His Asn Leu Glu Phe Gin Gin 
65 70 75 80 

Leu Asp Val Glu Asn Tyr Leu Gly Gin Pro Leu Pro Gly Mat Pro Gly 
85 90 95 

Ala Gin I le Gly Pro Val Pro Val Val Arg Mat Phe Gly Val Thr Met 
100 105 110 

Glu Gly Asn Ser Val Cys Cys His Val His Gly Phe Cys Pro Tyr Phe 
115 120 125 

Tyr Me Glu Ala Pro Ser Gin Phe Glu Glu His His Cys Glu Lys Leu 
130 135 140 

Gin Lys Ala Leu Asp Gin Lys Val I le Ala Asp I la Arg Asn Asn Lys 
145 160 155 160 



Asp Asn Val Gin Glu Ala Val Leu Met Val Glu Leu Val Glu Lye Leu 
165 170 175 
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Asn I le His Gly Tyr Aan Gly Asp Lys Lys Gin Arg Tyr I le Lys I Id 
180 186 190 

Ser Vol Thr Leu Pro Arg Phe Val Ala Ala Ala Ser Arg Lsu Leu Lys 
195 200 205 

Lys Qlu Val I la Mat Ser Glu I la Asp Ftie Gin Asp Cys Arg Ala Phe 
210 215 220 

Glu Asn Asn 1 1 a Asp Phe Asp I le Arg Phe Mat Val Asp Thr Asp Val 
225 230 235 240 

Val Gly Cys Aan Trp I le G[u Leu Pro Mat Gly His Trp Arg I le Arg 
245 250 255 

Asn Ser His Ser Lys Pro Leu Pro Glu Ser Arg Cya.GIn I Is Glu Val 
260 266 270 

Asp Val Ala Phe Asp Arg Phe lie Ser His Glu Pro Glu Gly Glu Trp 
275 280 285 

Ser Lys Val Ala Pro Phe Arg I le Leu Ser Phe Asp I Is Qlu Cys Ala 
290 295 300 

Gly Arg Lys Gly I la Phe Pro Glu Ala Lys I le Asp Pro Val I le Gin 
305 310 315 320 

I le Ala Asn Met Val I le Arg Gin Gly Glu Arg Glu Pro Phe I Is Arg 
325 330 335 



Asn Val Phe Thr Leu Asn Glu Cye Ala Pro 1 le I le Gly Ser Gin Val 
340 345 350 



Leu Cys His Asp Lys Glu Thr Gin Mat Lau Asp Lys Trp Ser Ala Phe 
355 360 366 
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Val Arg Glu Val Asp Pro Asp I le Leu Thr Gly Tyr Asn I ie Asn Aan 
370 375 380 

Phe Asp Phe Pro Tyr Leu Leu Asn Arg Ala Ala His Leu Lys Va! Arg 
385 390 385 400 

Asn Phe Glu Tyr Leu Qly Arg I Ie Lye Asn fie Arg Ser Val I le Lys 
405 410 416 

Glu Gin Met Leu Gin Ser Lys Gin Met Gly Arg Arg Glu Asn Gin Tyr 
420 425 430 

Val Aan Phe Glu Gly Arg Val Pro Phe Asp Leu Leu Phe Val Leu Leu 
435 440 445 

Arg Asp Tyr Lys Leu Arg Ser Tyr Thr Lou Asn Ala Val Ser Tyr Hia 
450 455 460 

Phe Leu Gin Glu Gin Lys Glu Asp Val His His Ser He I le Thr Asp 
465 470 475 480 

Leu Gin Aan Gly Asp Glu Gin Thr Arg Arg Arg Ser Ala Met Tyr Cys 
465 490 495 

Leu Lys Asp Ala Tyr Leu Pro Leu Arg Lau Leu Glu Lys Leu Met Ala 
500 505 510 

I le Val Asn Tyr Met Glu Met Ala Arg Val Thr Gly Val Pro Lau Glu 
515 520 525 

Ser Leu Leu Thr Arg Gly Gin Gin I le Lys Val Leu Ser Gin Leu Leu 
530 535 540 

Arg Lys Ala Lys Thr Lya Gly Phe I le Met Pro Ser Tyr Thr Ser Gin 
W5 550 555 560 

Gly Ser Asp Glu Gin Tyr Glu Gly Ala Thr Val I le Glu Pro Lys Arg 
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565 



570 



575 



Gly Tyr Tyr Ala Asp fro lie Ser Thr Leu Asp Phe Ala Sar Lau Tyr 
660 585 690 

Pro Ser I le Met Met Ala His Asn Leu Cye Tyr Thr Thr Lau Val Leu 
595 600 605 

Gly Gly Thr Arg G|u Lye Leu Arg Gin Gin Glu Asn Leu Gin Asp Asp 
610 615 620 

Gin Val Glu Arg Thr Pro Ala Asn Aan Tyr Phe Val Lys Sar Glu Val 
625 630 635 640 

Arg Arg Gly Leu Lau Pro Glu I le Leu Glu Ser Leu Leu Ala Ala Arg 
645 650 655 

Lye Arg Ala Lys Asn Asp Lau Lyo Val Glu Thr Asp Pro Phe Lya Arg 
6BO 665 670 

Lys Val Leu Asp Gly Arg Gin Lug Ala Leu Lys I le Ser Ala Asn Ser 
675 680 665 

Val Tyr Gly Phe Thr Gly Ala Gin Val Gly Lye Leu Pro Cys Lau Glu 
690 695 700 

I le Ser Gly Ser Val Thr Ala Tyr Gly Arg Thr Met I le Glu Met Thr 
705 710 716 720 

Lye Asn Glu Val Glu Ser His Tyr Thr Gin Ala Asn Gly Tyr Glu Asn 
725 730 735 



Aan Ala Val Val lie Tyr Gly Asp Thr Asp Ser Val Met Val Asn Phe 
740 746 750 



Gly Val Lys Thr Leu Glu Arg Ser Met Glu Leu Gly Arg Glu Ala Ala 
755 760 765 
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Glu Leu Val Ser Ser Lya Phe Val His Pro I la Lys Leu Qlu Phe Glu 
770 775 7B0 

Lya Val Tyr Tyr Pro Tyr Leu Leu I la Aen Lys Lys Arg Tyr Ala Qly 
786 790 785 800 

Leu Tyr Phe Thr Arg Pro Asp Thr Tyr Asp Lye Met Asp Cys Lye Gly 
805 810 815 

I le Olu Thr Val Arg Arg Asp Aen Ser Pro Leu Val Ala Aen Leu Mot 
820 825 830 

Asn Ser Cys Leu Gin Lys Leu Leu I le Qlu Arg Asp Pro Asp Qly Ala 
835 840 845 

Val Ala Tyr Val Lys Gin Val I le Ala Asp Leu Leu Cys Asn Arg I le 
850 855 860 

Asp I le Ser His Leu Val I le Thr Lys Glu Leu Ala Lys Thr Asp Tyr 
855 870 875 880 

Ala Ala Lys Gin Ale His Val Glu Leu Ala Ala Lys Met Lys Lys Arg 
885 890 895 

Asp Pro Gly Thr Ala Pro Lya Leu Gly Asp Arg Val Pro Tyr Val I le 
900 905 910 

Cys Ala Ala Ala Lys Asn Thr Pro Ala Tyr Gin Lys Ala Glu Asp Pro 
915 920 925 

Leu Tyr Val Leu Glu Asn Ser Val Pro Me Asp Ala Thr Tyr Tyr Leu 
930 935 940 



Glu Gin Gin Leu Ser Lys Pro Leu Leu Arg I le Phe Glu Pro I le Leu 
845 950 955 960 
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Gly Asp Asn Ala Glu Ser I le Leu Lau Lys Gly Glu His Thr Arg Thr 
965 970 075 

Arg Thr Val Val Thr Ser Lys Val Gly Gly Leu Ala Gly Phe Met Thr 
980 985 990 

Lys Lya Thr Ser Cya Leu Gly Cya Lys Ser Lau Hat Pro Lye Gly Tyr 
995 1000 1005 

Glu Gin Ala Cya Lau Cya Pro His Cys Glu Pro Arg Met Ser Glu Leu 
1010 1015 1020 

Tyr Gin Lys Glu Val Gly Ala Lya Arg Glu Leu Glu Glu Thr Phs Ser 
1025 1030 1035 1040 

Arg Leu Trp Thr Glu Cys Gin Arg Cys Gin Glu Ser Leu HIa Glu Glu 
1045 1050 1055 

Val I la Cys Ser Asn Arg Asp Cya Pro I le Phe Tyr Met Arg Gin Lya 
1060 1065 1070 

Val Arg Met Asp Leu Asp Asn Gin Glu Lys Arg Val Leu Arg Phe Gly 
1076 1080 1085 

Leu Ala Glu Trp 
1090 



<210> 65 
<211> 9084 
<212> DNA 

<213> Drosophila meianogaster 
<400> 65 

ctgcagcttg ggaaaatact tttggaoaec ccaaaaaaeg ttaagcgcga tattttoooa 60 
ocgtgaccat gacaaooaot gtgogttcga aaggctotot ctotototot otctttcgcg 120 
caaatoaaaa acacaaacag gtttatgtgt scmiMUt tgtgcgacag agageggcga 180 
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tatggaactg aaacgactgc aatgttttta tattccggca acgcatttcg cataaattao 240 
aaattacaca goataagtga atgcaagtgc aggggcggca gtcaaatggo cagotgcacc 300 
cagaaaaagg gaaatsagirt tcgggataac aaaacttgat ggcgttoccg attttcccgg 360 
acaagggagc gtatatgtat etacacacaa aaaaaaaact taaecagcot tgcataacga 420 
aacacgtgca ataaaaatat gactgarttgt oaacotctgc tgcaacttaa ttgatgocgo 480 
agaggtaaaa ctgaaaaaca taaan^gggg gcgacaagtg fcagcaagcga aaaaataaag 540 
aaotoaaaga gcgcatgcgc gccgctctcc cactctotot coctctctct ctgtcgctcc 600 
actgcgatgg aatcttacaa ctcgtgtagg tgagccggat ttttatgatg atgcgcotgt 660 
gtgGgtgact gcatgatgoo attgcagegg agaactagta gaaaaaagtt cacatttcag 720 
CMgttggaan acacatggcc aacaggccaa ctoaagtggo cagcagctgt ccttatattg 780 
tcagcaaarta ggtcatttaa tgcocattao acgaaaatta tagctaaaat ggtcaagctg 840 
tgatgaaata aacataaata ttatatttta tgatttcatc agatttttag eatttttttt 900 
tttaatttgt gttaggtaga actacaaago taagaataat tgaggatttc taggtaaaac 980 
ttatattctt aaaaccattt aataatttto ttgttttctt ttatttgtag taacatttta 1Q20 
aaattggcgo caaaegtgtt actttacagt gptgtgcaac agccaaatgt cagcattctc 1080 
tgcaacgcgt tflgeaeattt ctgagacctt tgcagatttt tggoggcaac aagttattta 1140 
aatttattta ttttatttct gptaaacagc aoggaaatgt ocgaotccgg caaaggcaaa 1200 
gtgctgcaaa atacgggtaa attcgtoagc gagaatcgca cagaaggcgt gagtggtcaa 1260 
agttcgtega tttcacgctg aaoaagggat ttttcaatct tatccacagg acgacttctt 1320 
caatgaggcg ggctatcgtc aatcccggga gaacgataaa atcgattcga aatatggctt 1380 
cgatcgggtt aaggacagcc aggagcggac gggrtacctc atcaacatgo attcggtaag 1440 
ttaggaasso cataaaa6*t tgaaaatcat atccaataat ggctai^cca attgcagaao 1600 
gaagttttgg atgaggacag aagattgatt gotgccttgg acctgttctt catcaaaatg 1560 
gatggttoco gcttcaaatg caoggtggcc tatcagccat atttactoat ccgaccagag 1620 
gataatatgo atctggaagt ggcgGgattt otgggtcgca agtattccgg cqagatttct 1680 
ggactggago acataaccaa agaagatttg gatrtgecca atcatctatc cggtttgoag 1740 
oageagtaca taaaacttto gtttctaaat cagacagcca tgaccaaggt ta gaag ggaa 1800 
ctcatgtccg cggtgaagag aaatcaggag cgacagaaat ooaacacata ctacatgcaa 1860 
atgctggcca cctcgjctggc ccaatcctco gcaggttccg aggatgocac attgggtaag 1920 
aggcagcagg attacatgga tt^tattgtg gacartaaggg agcatgatgt gccttaccac 1980 
fftcagagtgt Gcatogattt gcgcatcttt tgtggacagt ggtacaatat caggtgcaga 2040 
agtggcgtgg aattgcetac gatcacctgo cg&^ggata ttctggacag acccgaaccc 2100 
gtggtcctgg cctttgatat agaaaccact aagctgccoc ttaagtttcc cgntgcccag 2160 
acggatoagg ttatgatgat ctcgtacatg atcgatggto agggttatct gataaccaat 2220 
cgtgagatta tatcatccaa tgtggacgat tttgagtaca ctoccaagco ggaattcgag 2280 
ggtaacttta tagtattcaa ogaagagaac gagatgcagc tgctocagcg cttcttcgat 2340 
cacatcatgg aggtgcgtco ccacatcatt gttacataca adggcgactt cttcgattgg 2400 
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cccttcrteg agaceogtgo tgcagtgtac gatctggaca tgaagaaaga tfattggcttc 2460 
tccaagotao gggatggcaa ttatctaart cgccctgcoa tacacatgga ttgectatgt 2520 
tgggtgaaac gagattctta tttaoctgtt ggatotCHsg gcttaaaggc gfftggccaag 2580 
gctaaattao gctatgatco tgtggaactc gatccggagg atat^tgccg oatggccgtg 2640 
gaacagcocc aagtgotgge caattactct gtatccgatg cggtggccac ataotatotg 2700 
taoatgaagt atgtgcatcc atttatcttc goootaaata cgattattoo catggaacdc 2760 
gatgagatcc taagaaaggg ttcoggoaca ctctgtgaaa cgttgctgat ggtggaggct 2820 
taccatgccc agattgtgta tcccaacaag catcagagtg agctgaataa gctctcoaac 2680 
gagggacacg taotggattc ggaaacctat gtgggtggto atgtggaggc tttggaatcg 2940 
ggtgttttcc gggcggacat accatgccgt tttcgtctag atcctgotat ggtcaagcaa 3000 
ctgcaggagc aggttgatgc agttctgcgc cacgctatcg aa&tggagga aggcataccg 3060 
ctcgagaagg tbttgaatct ggatgaagtg cggcaggaga ttgtgcaggg gctacagggt 3120 
ctgcacgata tacocaatcg cttggagcag ccggtcatct atcacttgga tgtgggtgaa 3180 
atgtacccca acattatttt gaccaatcgc ctgcagccct cggcaatggt tagtgactta 3240 
gattetgcog cctgtgactt caacaagcca ggagttcggt g<saaaqgttc catggactgg 3300 
ttgtggcgcg gcgagatgtt gcccgcctoo aggaacgagt ttcagcgcat tcagcagcag 3360 
ctggagaccg agaagtttoo aoa&ittttc octggcggac cacagcgagc ctttoacgag 3420 
ctctccaagg aggatcaggc ggcgtacgag aagaaaogtc tgacggatta ctgccgcaag 3480 
gattatiaaga agaccaagct aaccaaattg gaaacgcgca cttcgaocat ctgccagaag 3540 
gagaacagct tctatfftgga cacggtgoga gcttttcgog etcgtcgcta cgagtaoaaa 3600 
ggactaacca aagtggcaaa agcatcggtg aatgctgcgg tggcttcggg agacgcggea 3660 
gagatcaagg cagccaaggg cagggaggtg ctdtadtfatt ccctgcaftt ggcccacaag 3720 
tgcatcctga actcottcta tggetacgtg artgaggagag gagcccgttg gcattccatg 3780 
cctatggcqg gcattgtgtg cctcacgggc togaatatta tcaccaaggc gagggaaatt 3840 
atcgagcgag ttggtcgaco aotcgaattg gacaotgatg gtatatggtg catattgaat 3900 
ggctccttto cgcaggagtt taccattcac acgagtcatg agaagaaaaa gaagattaac 3960 
atatcatatc cgaatgcagt gctaaacact atggttaaag atcattttac caacgatcag 4020 
taccacgagt tgaggaagga taaggaaaao aatataccca aatacgatat tcgagatgag 4080 
aectctatat tettcgaggt ggatggaccc taccttgcca tggtgttacc cgGtgooaaa 4140 
gaggagggca egaagctgaa ganaagatat gcggtcttta atttogatgg cacactggct 4200 
gaactcaagg gattcgaggt gaagcgacgc ggtgaactgc agctgatcaa aaatttccag 4260 
agttccgtct tcgaagcttt ootcgctggt agcecacttg aggaatgcta tgtatctgtg 4320 
gccaaggtgg cggattactg gcttgatgta ctctacagoa gaggatcaaa tctacccgac 4380 
tcggagctat tcgaacttat ttcggagaao aagagcatgt ecaagaagct tgaggagtat 4440 
ggcgccoaaa agatftaegtc catctccacg gccaagcgat tggctgagtt cctgggcgag 4600 
cagatggtag aggatgcggg tctggottgt aagtacatta tttcgaagaa acccgaagga 4560 
gcacccgtca ccgagagago tattoccttg gccattttoo satccgaaoc gagogtgagg 4620 
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cgacatcacc tgcgtcgctg gcttaaggac aacaccatgg gogatgcgga tatacgcgat 4660 
gtgctcgatt ggaactaota oatagagaga ttgggtggga ccattcagaa gatoataaoc 4740 
ataccggcgg caotgoaggg actggccsat ccagtgccca gagttcagca tccggattgg 4800 
ttgcacaaga aaatgctgga gaagaacgat gtgctcaagc agcgtcgcat caatgafatg 486Q 
ttcaccagoa gacccaaacc gaaacctcta gcoaca^egg aggacaagct ggccgatatg 4920 
gaagatttgg otggtaaaga t*gcggt*Hg ggtgctgcag gotgtccgat agtcaccaag 4980 
ggmagagw tccagctgga ggag ca ogat gaggaggagg caoagoogoa ggccaocact 5040 
tggcgtcags ccttgggcgc t ccaccgooo atcggtgaaa ccagaaagac catcgttgag 5100 
tggetgagat ttcagaagaa gaaatggaaa tggcagcagg atcagcgcoa gcgtaatcga 5160 
caggogagoa agcgaactcg aggcgaggat ccacgctaca otgggoggtt ccttagacgt 5220 
gcacaacgca coctgttgga ccagccgtgg cagatogtaa agttggtgcc cgtegaqgac 5280 
ctgggccact tcactgtstg ggocttaato ggcgaagagt tgpacaagat caasttgacg 5340 
gtaccgagga ttttctatgft taatcagcga agtgctgctc ctccagagga gggtcaaott 5400 
tggcgcaagg toaatcgagt tctgccacga tccagacctg ttttcaatot ctatcgatat 5460 
agtfctgcccg aacagctctt ccgggataac tcgctgggca tgctggcgga tctggcgacg 6520 
eccgacattg aggecatata Ggagacgcag atgacgttgg aatttcgcgc cctratggac 5580 
atgggctgca tttgcggtgt ocagcgcgag gaggcscgtc gcttggccca attggccacc 5640 
aaggatctgg aaacatttag catcgagcag ctggaacagg ^ccccagact caggtcaaat 5700 
atttggctag cgccaacaat cgattgogca aaatctactt gtatcascat aacacaccga 5760 
cggccaagaa ggagatotgt gtcactgatc ccaatgccta gcaagaaggo atttgttttt 5820 
gccttggaoa cast* cgtgc caatcaaatg ccgaacatga ggcaattgta taccgGcgag 5880 
6£tttggccc t«ctcaagaa tctgacggca gaggagcaag ataaaattcc tgtagaggat 5940 
tacacatttg aggttctoat tgaggtggat gtcaaacaaa tttaccggca ortacagogg 6000 
gcactgaooa octacaaaca ggagcatcag ggaccaccca ocattctgtg ccttcaaacg 6060 
gcgctgtcgg cgogtaaaot cagcctggcc atgcogHtec tgctggagtt tccccaggot 6120 
oagattoata totocgatga cgctagtttg ctttctggcc ttgattggoa gogacagggc 6180 
tcoagggcag tgntacgcca ctttctgaat ctgaacaatg ttcttgattt gatgttggat 6240 
cagtgtcgct actttcatgt gcccattggc aatatgccgo cggataotgt gattttagga 6300 
gcggatcttt tcttcgoteg cttgctgcag cggcataact ttgtgctgtg gtggtcggcg 6360 
agtaccagac cagatttggg tggccgggag gcggaagacs gccggctgtt ggcggaattc 6420 
g ag gag agc a ttagtgtggt gcaaaacaag gccggtttct atccggatzt ttgcgtggag 6480 
ctggctctgg atag<setggc ggtgagtgcc ctgctccaat cgactaggat tcaggaaatg 6540 
gasggcgcct catctgccat tacgttcgat gtgatgccgc aggtctcgct ggaggagatg 6800 
attggcact* ttocggcggc caoottgccg agttatgat* aaaoggcoct ctgttccgoo 6660 
gccttccgcg ttatgcgctc catggtgaat g gtt g gtt gc gagaggtetc catcaatagg 6720 
aacatcttct cggacttcca gatogtgcac ttctatcgat gggtgcgctc cagtaatgca 6760 
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otactctatg 


atoctgottt 


gagaagatct 


cgeattatag 


oagagttcaa 


gagattgggo 


attatcctta 


gttogggtaa 


g&aaaccgtt 


gtgoaaagot 


tgagg&acaa 


ggagatgttc 


tggaacttta 


tgctctggat 


ggaccaggca 


aagggaatcg 


atgagacagt 


gtcgtcaata 


cgcaatcaag 


atgaogaoga 


ggatgaagaa 


agoaacgagg 


ccgagcagga 


tcaagaggat 


ggcgaacatc 


tgcccgatga 


aaacgagtgo 


tttatgcaat 


etttggocga 


aaagaagaoc 


tgcacgttcg 


aotttatcct 


gaaactgc&c 


egcctagaaG 


ttatccgcao 


totgatcaag 


cagatcaacg 


agttgcgccg 


aaatatgotg 


ttggctgagt 


gggaggartcc 


ctgcgacagt 


tgtaatcact 


gcagggaocrt 


ggatctctgc 


gtgtgagtta 


cacaaatcag 


ttttttttalrt 


tttcagaooo 


gtttggctgt 


gtgoccagtg 


aatgagaatg 


ctggatgcac 


tgcagcgcaa 


ctgttcgcgc 


tgcagcgaga 


tcaagcgoga 


caactttgtg 


oooctcatca 


gcgggaagga 


ggtggctgco 


aaccacaaga 


tgcagttgct 




gacctagttt 


gttgttgttt 


ttataatgga 


atttaattcg 


attttaatga 


atgtctgtgt 


taaggaatgg 


acgegcttta 


gctttcgcat 


acgaatcgct 


tgLLgLLLto 


cccgcgglrtt 


ttgggggogo 


acaggcgaaa 


aotcattcgo 




ctctaotgtg 


cggggaactg 


gaattcgggg 


aatfttcagca 


tggcoacacg 


gtccagttcg 


gtcttcagct 


gcttgecacc 


gctgcaggtg 


agcaaaacaa 


ggagccagaa 


cttacgcgct 


cttctgcttg 


tggatgggat 


cggaggoctt 


gttcagggca 


totgtgcgca 


ggacacgcat 


gccactcagc 


atccatgtta 


gaatagcaat 


eaacggoott 


atacaattgt 


ttgtrttogao 


gtttcccaat 


tatcttgtat 


tcaa&ttgta 


ttccctcaat 


accttatttt 


cctttgcaaa 


tgotaacttt 



ctgaataato tgatgaggaa gatgttcttg 6840 
gecacaatta tctatgcgga ctttaacagg 6900 
toagatgooo tgggctatgt ggactacatt 6960 
oaotcpatco aactgagctt cgagcaatgo 7020 
aatttctcgg gaattagggg aaagotacca 7080 
gtttccacta ocatgatacg ggattotgaa 7140 
gaggattcgg aaaaccgtga tccagtggag 7200 
gagctgtccc tggagctcaa ctggacaatt 7260 
cgcgaaaagt ttgaatccct gctgaocctc 7320 
accgagcagg ccatcaagga tatctcgeao 7380 
aaaaactaog goaagggcaa gcocagcccg 7440 
gcffttgagtg tggacaaaac gctggcggag 7500 
cgtatggtgg ggattggtga gttotcggac 7560 
cacatcatca acgaggtcat ctgoaaageg 7620 
aaggacaago atcgogccat gaaagatgga 7680 
ttaocacaaa taattgatta atettggatt 7740 
ctatgtggoc tatgataacg aggagatcga 7800 
gatgatgtco tatgtgotgc aggatttgcg 7860 
gaatctggca gagttctgca cttgcgctgg 7920 
catccagaca ctgotgggca cattcaaoaa 7880 
ccagcagaot gttcatcagg cgctgaccac 8040 
tctagatcgt agggcttaaa tatattgtat 8100 
gttttgagtt tatgatgteg oacaetgacga 8160 
taattcaatg agattcacac acttttagtg 8220 
oogattttat tggttttttt tgttgacttg 8280 
tcagcagctg aacttaaagc aattagaota 8340 
gggcctgggt gatgggatcg accttaacat 8400 
tgtcggtctt gccatcgctg ocaaactgct 8460 
cccgctcaat atcgggattg gagtccacca 8520 
ggattatgto gaggcacacc aacggatgaa 8580 
tactcgcgca ctttgtccag aaacagctgc 8640 
ggggcaacga ttccgaagtt aogacgggcc 8700 
agggattgcg aoagtatctg gaattgatag 8760 
ottcatatgt aaccttaaaa aggttatgta 8820 
cggttttcaa gccgactttg otagoaacta 8880 
cgatttttat gtattttaaa tcttgtttto 8940 
cgtgcggaaa agtgacaatt gtcagttcac 9000 
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aatggcagtt ggtgttegtg etgtgogegt gatgggtgta tgcgatacta tcgtatgtaa 9060 
gctt 9084 



<210> 66 
<211> 2220 
<212> PRT 

<213> Drasophi la melertogaater 
<400> 66 

Met Ser Asp Ser Gly Lys Gly Lys Val Leu Gin Asn Thr Gly Lys Phe 
15 10 15 

Val Sar Glu Asn Arg Thr Glu Gly Asp Asp Phe Phe Aen Glu Ala Gly 
20 25 30 

Tyr Arg Girt Ser Arg Glu Asn Asp Lys I la Asp Ser Lys Tyr Gly Phe 
35 40 46 

Asp Arg Val Lye Asp Ser Gin Glu Arg Thr Gly Tyr Leu Me Asn Met 
50 55 60 

His Ser Asn Glu Val Leu Asp Glu Asp Arg Arg Leu I le Ale Ale Leu 
65 70 75 80 

Asp Leu Phe Phe I le Gin Met Asp Gly Ser Arg Phe Lye Cys Thr Val 
85 90 95 

Ale Tyr Gin Pro Tyr Leu Leu lie Arg Pro Glu Asp Asn Met His Leu 
100 105 110 

Glu Val Ala Arg Phe Leu Gly Arg Lys Tyr Ser Gly Gin lie Ssr Gly 
115 120 125 



Leu Glu His I le Thr Lys Glu Asp Leu Asp Leu Pro Asn His Leu Ser 
130 135 140 
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Qly Leu Gin Gin Gin Tyr 1 1 e Lye Leu Ser Phe Leu Aan Gin Thr Ala 
146 160 155 16Q 

Met Thr Lys Val Arg Arg Glu Leu Met Ser Ala Val Lye Arg Asn Gin 
165 170 175 

Glu Arg Gin Lya Ser Asn Thr Tyr Tyr Met Gin Met Leu Ala Thr Ser 
180 185 190 

Leu Ala Gin Ser Ser Ala Gly Ser Glu Asp Ala Thr Leu Gly Lye Arg 
195 200 205 

Gin Gin Asp Tyr Met Asp Cye I le Val Asp I Is Arg Glu His Asp Val 
210 216 220 

Pro Tyr His Val Arg Val Ser lie Asp Lau Ara I le Phe Cye Gly Gin 
225 230 235 240 

Trp Tyr Asn I la Arg Cye Arg Ser Gly Val Glu Leu Pro Thr I le Thr 
246 250 255 

Cys Arg Pro Asp I la Leu Asp Arg Pro Glu Pro Val Val Leu Ala Phe 
260 265 270 

Asp I le Glu Thr Thr Lye Leu Pro Leu Lys Pha Pro Asp Ala Gin Thr 
275 280 285 



Asp Gin Val Met Met I le Ser Tyr Mat lie Asp Gly Gin Gly Tyr Leu 
290 295 300 

I le Thr Asn Arg Gtu I le Me Ser Ser Asn Vel Asp Asp Phe Glu Tyr 
305 310 315 320 

Thr Pro Lye Pro Glu Pha Glu Qly Asn Phe I le Val Phe Asn Glu Glu 
325 330 335 
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Asn Glu Met Gin Leu Leu Gin Arg Phe Phe Asp His I le Met Glu Val 
340 345 350 

Arg Pro His I le Me Val Thr Tyr Asn Gly Asp Pha Phe Asp Trp Pro 
355 360 365 

Phe Val Glu Thr Arg Ala Ala Val Tyr Asp Leu Asp Hat Lye din Glu 
370 375 360 

I le Gly Phe Sar Lye Leu Arg Asp Gly Asn Tyr Leu Ser Arg Pro Ala 
385 380 395 400 

I le His Met Asp Cya Leu Cys Trp Val Lys Arg Asp Ser Tyr Leu Pro 
405 410 416 

Val Gly Ser Gin Gly Leu Lye Ala Val Ala Lys Ala Lys Leu Arg Tyr 
420 425 430 

Asp Pro Val Glu Leu Asp Pro Glu Asp Met Cys Arg Met Ala Val Glu 
435 440 445 

Gin Pro Gin Val Leu Ala Asn Tyr Ser Val Ser Asp Ala Val Ala Thr 
450 456 460 

Tyr Tyr Leu Tyr Met Lys Tyr Val Hie Pro Phe I la Phe Ala Leu Aen 
465 470 475 480 

Thr I le I le Pro Mat Glu Pro Asp Glu I le Leu Arg Lye Gly Ser Gly 
485 480 495 

Thr Leu Cys Glu Thr Leu Leu Met Val Glu Ala Tyr His Ala Gin lie 
500 505 510 



Val Tyr Pro Asn Lys His Gin Ser Glu Leu Asn Lys Leu Ser Asn Glu 
515 620 525 



Gly His Val Leu Asp Sar Glu Thr Tyr Val Gly Gly His Val Glu Ala 
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530 535 640 

Leu Qlu Sar Qiy Val Phe Arg Ala Asp I le Pro Cys Arg Phe Arg Leu 
545 550 555 580 

Asp Pro Ala Met Val Lye Gin Leu Gin Qlu Gin Val Asp Ala Val Leu 
666 570 575 

Arg His Ala Ms Qlu Val Qlu Glu Gly lis Pro Leu Qlu Lys Val Leu 
580 585 590 

Asn Leu Asp Glu Val Arg Gin Glu He Val Gin Qly Leu Gin Gly Leu 
595 600 605 

His Asp [ le Pro Asn Arg Leu Glu Gin Pro Val I la Tyr His Leu Asp 
610 615 620 



Val Gly Ala Mat Tyr Pro Asn I le I le Leu Thr Asn Arg Leu Gin Pro 
625 630 635 640 

Ser Ala Met Val Ser Asp Leu Asp Cys Ala Ala Cyn Asp Phe Asn Lys 
645 650 655 

Pro Qly Val Arg Cys Lys Arg Ser Met Asp Trp Leu Trp Arg Gly Glu 
660 665 670 

Met Leu Pro Ala Ser Arg Asn Glu Phe Gin Arg I la Gin Gin Gin Leu 
675 680 686 

Glu Thr Glu Lys Phe Pro Pro Leu Phe Pro Gly Qly Pro Gin Arg Ala 
690 695 700 

Phe His Glu Leu Ser Lys Glu Asp Gin Ala Ala Tyr Glu Lys Lys Arg 
705 710 715 720 

Leu Thr Asp Tyr Cys Arg Lys Ala Tyr Lye Lys Thr Lys Leu Thr Lys 
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725 



730 



735 



Leu oiu Thr Arg Thr Ser Thr I le Cys Gin Lys Glu Asn Ser Phe Tyr 
740 745 750 

Val Asp Thr Val Arg Ale Phe Arg Asp Arg Arg Tyr Qlu Tyr Lys Qly 
755 760 765 

Leu Thr Lys Val Ala Lys Ala Ser Val Asn Ala Ala Val Ala Sar Qly 
770 775 780 

Asp Ala Ala Glu I la Lys Ala Ala Lys Gly Arg Glu Val Leu Tyr Asp 
785 790 795 800 

Ser Leu Gin Lau Ala His Lys Cys I Is Leu Asn Sar Phe Tyr Gly Tyr 
805 810 815 

Val Met Arg Arg Gly Ale Arg Trp Hla Ser Met Pro Met Ala Gly I le 
820 825 830 

Val Cys Leu Thr Gly Ser Asn lie lie Thr Lys Ala Arg Glu lie lie 
835 840 845 

Qlu Arg Val Gly Arg Pro Leu Glu Leu Asp Thr Asp Gly I le Trp Cys 
850 855 fififl 



I le Leu Pro Gly Ser Pha Pro Gin Glu Phe Thr I le His Thr Ser His 
870 875 880 



Qlu Lys Lys Lys Lya I Is Asn I le Ser Tyr Pro Asn Ala Val Leu Asn 
885 890 885 



Thr Met Val Lya Asp His Phe Thr Asn Asp Gin Tyr His Glu Leu Arg 
900 905 910 



Lys Asp Lys Glu Asn Asn Leu Pro Lys Tyr Asp I le Arg Asp Glu Asn 
915 920 925 
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Ser I le Phe Phe Glu Val Asp Gly Pro Tyr Leu Ala Met Val Leu Pro 
930 935 940 

Ala Ala Lys Qlu Qlu Qly Lya Lys Leu Lys Lys Arg Tyr Ala Val Pha 
945 950 956 960 

Asn Pha Asp Qly Thr Leu Ala Glu Leu Lya Qly Phe Glu Val Lys Arg 
065 970 975 

Arg Gly Glu Leu Gin Leu I la Lys Asn Pha Gin Ser Ser Val Pha Glu 
980 965 990 

Ala Pha Leu Ala Qly Ser Thr Leu Glu Glu Cys Tyr Ala Ser Val Ala 
995 1000 1005 

Lys Val Ala Asp Tyr Trp Leu Asp Val Leu Tyr Ser Arg Gly Ser Asn 
1010 1015 1020 

Leu Pro Asp Ser Qlu Leu Phe Glu Leu Me Ser Glu Asn Lye Ser Met 
1025 1030 1035 1040 

Ser Lys Lya Leu Qlu Glu Tyr Gly Ala Gin Lya Ser Thr Ser I le Ser 
1045 1050 1055 

Thr Ala Lya Arg Leu Ala Glu Phe Leu Gly Qlu Gin Met Val Lys Asp 
1060 1065 1070 

Ala Gly Leu Ala Cys Lye Tyr I le I le Ser Lys Lye Pro Glu Gly Ala 
1075 1080 1085 

Pro Val Thr Glu Arg Ala I le Pro Leu Ala I le Phe Qln Ser Qlu Pro 
1090 1095 1100 



Ser Val Arg Arg His His Leu Arg Arg Trp Leu Lys Asp Aan Thr Met 
1105 1110 1115 1120 
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Qly Asp Ala Asp I le Arg Asp Val Lau Asp Trp Aen Tyr Tyr lie Glu 
1125 1130 1135 

Arg Leu Qly Qly Thr I le Gin Lye He Me Thr I le Pro Ala Ala Leu 
1140 1145 1150 

Gin Gly Leu Ala Aen Pro Val Pro Arg Val Gin His Pro Asp Trp Leu 
1155 1160 1165 

Hie Lye Lya Mat Lau Glu Lys Aen Asp Val Leu Lya Qln Arg Arg I le 
1170 1175 1180 

Ami Glu Met Phe Thr Ser Arg Pro Lye Pro Lye Pro Leu Ala Thr Glu 
1185 1190 1185 1200 

Glu Asp Lye Leu Ala Asp Met Glu Asp Leu Ala Gly Lye Asp Qly Gly 
1205 1210 1215 

Glu Gly Ala Ala Gly Cys Pro I le Val Thr Lya Arg Lys Arg I le Gin 
1220 1226 123Q 

Leu Glu Glu Hie Asp Glu Glu Glu Ala G| n Pro Gin Ala Thr Thr Trp 
1235 1240 1245 

Arg Gin Ala Leu Gly Ala Pro Pro Pro lie Gly Glu Thr Arg Lys Thr 
1250 1255 1260 

I le Val Glu Trp Val Arg Phe Gin Lys Lys Lys Trp Lya Trp Qln Gin 
1265 1270 1275 1280 

Asp Gin Arg Qln Arg Asn Arg Gin Ala Ser Lys Arg Thr Arg Qly Glu 
1285 1290 1295 



Asp Pro Arg Tyr Thr Gly Arg Phe Leu Arg Arg Ala Gin Arg Thr Leu 
1300 1305 1310 



Leu Asp Gin Pro Trp Gin lie Val Gin Lau Val Pro Val Asp Asp Leu 
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1315 132Q 1325 

Qly His Pha Thr Val Trp Ala Leu lie Gly Glu Glu Leu His Lys lie 
1330 1335 1340 

Lys Leu Thr Val Pro Arg I le Phe Tyr Val Asn Gin Arg Sar Ala Ala 
1345 1360 1355 1360 

Pro Pro Glu Glu Gly Gin Leu Trp Arg Lys Val Asn Arg Val Leu Pro 
1365 1370 1376 

Arg Ser Arg Pro Val Phe Asn Leu Tyr Arg Tyr Ser Val Pro Glu Gin 
1380 1385 1390 

Leu Phe Arg Asp Asn Sar Leu Gly Mat Leu Ala Asp Leu Ala Thr Pro 
1395 1400 1405 

Asp lie Glu Gly Me Tyr Glu Thr Gin fttet Thr Leu Glu Phe Arg Ala 
1410 1415 1420 

Leu Met Asp Met Gly Cys I le Cya Gly Val Gin Arg Glu Glu Ala Arg 
1425 1430 1435 1440 

Arg Leu Ala Gin Leu Ala Thr Lys Asp Leu Glu Thr Phe Sar I la Glu 
1445 1450 1455 

Gin Leu Glu Gin Gly Pro Arg Leu Arg Sar Asn I le Trp Leu Ala Pro 
1480 1465 1470 

Thr I le Asp Cys Ala Lys Ser Thr Cys I le Ser lie Thr His Arg Arg 
1475 1480 1485 

Pro Arg Ars Arg Ser Val Ser Leu lie Pro Met Pro Ser Lys Lys Ala 
1490 1495 1500 

Phe Val Phe Ala Leu Asp Thr Val Arg Ala Asn Gin Hat Pro Aan Met 
1506 1510 1515 1520 
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Arg Gin Leu Tyr Thr Ala Glu Arg Leu Ala Leu Leu Ly 8 Asn Leu Thr 
1525 1530 1536 

Ale Glu Glu Gin Asp Lye I le Pro Val Glu Asp Tyr Thr Phe Glu Val 
1540 1545 1650 

Leu lie Glu Val Asp Val Lys Gin Me Tyr Arg His lie Gin Arg Ala 
1555 1560 156S 

Leu Thr Thr Tyr Lys Gin Glu Hie Gin Gly Pro Pro Thr I le Leu Cye 
1570 1575 1580 

Leu Gin Thr Ala Leu Ser Ala Arg Lye Leu Sar Leu Ala Met Pro lie 
1585 1590 1595 1600 

Leu Leu Glu Phe Pro Gin Ala Gin lie Hie lie Ser Asp Asp Ala Ser 
1505 1610 1615 

Leu Leu Ser Gly Leu Asp Trp Gin Arg Gin Gly Ser Arg Ale Val Ma 
1620 1625 1630 

Arg Hie Phe Leu Aen Leu Asn Asn Val Leu Asp Leu Met Leu Asp Gin 
1635 1 640 1 645 

Cys Arg Tyr Phe His Val Pro Me Gly Aan Met Pro Pro Asp Thr Val 
1650 1655 1660 

Leu Phe Gly Ala Asp Leu Phe Phe Ala Arg Leu Leu Gin Arg Hie Asn 
1665 1670 1675 1680 

Phe Val Leu Trp Trp Ser Ale Ser Thr Arg Pre Asp Leu Gly Gly Arg 
1685 1690 1695 



Glu Ala Asp Asd Ser Arg Leu Leu Ala Glu Phe Glu Glu Ser I le Ser 
1700 1705 1710 
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Val Val Gin Asn Lys Ala 3ly Phe Tyr Pro Asp Val Cye Val Glu Leu 
1715 1720 1725 

Ala Leu Asp Ser Leu Ala Val Ser Ala Leu Leu Gin Ser Thr Arg I le 
1730 1735 1740 

Gin Glu Met Glu Gly Ala Ser Ser Ala I le Thr Phe Asp Val Met Pro 
1745 1750 1755 17BO 

Gin Val Ser Leu Glu Glu Met I le Gly Thr Val Pro Ala Ala Thr Leu 
1765 1770 1775 

Pro Ser Tyr Asp Glu Thr Ale Leu Cys Ser Ala Ala Phe Arg Val Met 
1780 1785 1790 

Arg Ser Met Val Aan Gly Trp Leu Arg Glu Val Ser I le Aon Arg Asn 
1795 1800 1805 

I le Phe Ser Asp Phe Gin I le Val Hte Phe Tyr Arg Trp Val Arg Ser 

1810 1815 1820 



Ser Asn Ala Leu Leu Tyr Asp Pro Ale Leu Arg Arg Ser Leu Asn Asn 
1825 1830 1835 1840 

Leu Met Arg Lys Met Phe Leu Arg I le I le Ale Glu Phe Lys Arg Leu 
1845 1850 1855 

Gly Ala Thr lie I le Tyr Ala Asp Phe Aen Arg I le Me Leu Ser Ser 
I860 1865 1870 

Gly Lys Lye Thr Val Ser Asp Ala Leu Gly Tyr Val Asp Tyr Me Val 
1875 1880 1886 



Gin Ser Leu Arg Aan Lys Glu Met Phe His Ser I le Gin Leu Ser Phe 
1890 1896 1900 
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Glu Gin Cys Tnp Asn Phe Met Leu Trp Met Asp Gin Ala Asn Phe Ser 
1MB 1910 1915 1920 

Gly I le Are Gly Lys Leu fro Lys Gly I la Asp Glu Thr Val Ser Ser 
1925 1830 1935 

I Is Val Ser Thr Thr Met I le Arg Asp Ser Glu Arg Asn Gin Asp Asp 
1940 1945 1950 

Asp Glu Asp Glu Glu Gtu Asp Ser Glu Asn Arg Asp Pro Va! Glu Ser 
1955 I960 1965 

Asn Glu Ala Glu Gin Asp Gin Glu Asp Glu Leu Ser Leu Glu Leu Asn 
1970 1975 1980 

Trp Thr I le Gly Glu His Leu Pro Asp Glu Asn Glu Cys Arg Glu Lys 
1985 1990 1995 2000 

Phe Glu Ser Leu Leu Thr Leu Phe Met Gin Ser Leu Ala Glu Lys Lys 
2005 2010 2015 

Thr Thr Glu Gin Ale I (e Lys Asp I le Ser His Cys Ala Phs Asp Phe 
2020 2025 2030 



I le Leu Lys Lsu His Lya Aan Tyr Gly Lys Gly Lya Pro Ser Pro Gly 

2040 2045 



Leu Glu Leu Me Arg Thr Lau lie Lys Ala Leu Ser Val Asp Lya Thr 
2050 2065 2060 

Leu Ala Glu Gin I le Asn Glu Leu Arg Arg Asn Met Leu Arg Leu Val 
2085 2070 2075 2080 



Gly I le Gly Glu Phe Ser Asp Leu Ala Glu Trp Glu Asp Pro Cys Asp 
2085 2090 2095 



Ser His I le lie Asn Glu Val I le Cys Lys Ala Cys Asn His Cys Arg 
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2100 2105 2110 

Asp Leu Asp Leu Cys Lys Asp Lys His Arg Ala Met Lys Asp Gly Cys 
2115 2120 2125 

Tyr Val Ala Tyr Asp Asn Glu Glu I k Glu Hat Arg Mat Leu Asp Ala 
2130 2136 2140 

Leu Gin Arg Lya Met Mat Sar Tyr Val Leu Gin Asp Leu Arg Cys Ser 
2145 2150 2155 2160 

Arg Cys Ser Glu I le Lys Arg Glu Asn Leu Ala Glu Phe Cys Thr Cys 
2165 2170 2175 

Ala Gly Asn Phe Val Pro Leu Me Sar Gly Lya Asp lie Gin Thr Leu 
2180 2165 2190 

Leu Gly Thr Phe Asn Lya Val Ala Ala Asn His Lye Met Gin Leu Leu 
2195 2200 2205 

Gin Gin Thr Val Hla Gin Ale Leu Thr Thr Pro Arg 
2210 2215 2220 

<210> 67 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 67 

g&ctagtggc tatcttgtgg cgggaa 26 



<210> 68 
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<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> prlirer 
<400> 68 

ggaattcctt gtcccgtgto aggtea 26 

<210> 69 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 69 

cegaactttg ccotc o cata ccto 24 

<210> 70 

<211> 3318 

<212> DNA 

<2l3> Mus musculus 

<400> 70 

etggattgta sgcggegaca aggaooag go cetggggtgn occcaaagcg ggotegaggg 60 

cacctctggg atgaggaega gecttcgccg tcgcagtttg eggcgaacct ggcactgctg 120 

gaggaaatag aggctgagaa ocggctgcag gaggcagagg aggagctgca gctgccccca 180 

gagggcaccg tgggtgggoa gttttccact gcagacattg accotoggtg gcggcggccc 240 
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acoctacgtg ccctggaccc cagcacggag eccctcatct tccageaget ggagattgac 300 

cactatgtgg gctcagcaoo acccctgcea gaagggccoc tgGcatcoog gaactcagtg 360 

ocoatactga gggcctttgg a^tcaccgat gaaggcttct ccgtctgctg ccacatacag 420 

ggctttgocG cetaottcta cacccccgcg cctcctgfftt ttggggatga gcacctgagt 480 

gagctgcagc aggagctgaa c^cagccatc wcaggacc agcgcggtgg gaaggagctc 540 

tcagggccgg cagtgctggo aatagagcta tgctcccgtg agagcatgtt tgggtaccac 600 

ggtcatggco cttctccatt tctccgcatc accctggcac taccocgoct tartggcaoca 660 

gcccgccgcc ttctggaaca gggtgtecga gtgccaggoc tggecaccoo gagcttcgca 720 

ccctacgaag ccaacgtgga ctttgagatc cggttcatgg tggatgctga cattgtggga 780 

tgcaactffit tggagotgoo agctggaaag tacgttcgga gggoggagaa gaaggccacc 840 

ctgtgtcagc tggaggtgga cgtgot£t*g tcagatgtga tcafftcaccc aocggagggg 900 

cagtggaagc gcattgcaoc cctgcgtgtg cttagcttcg acatcgagtg tgotggccga 960 

aaaggcatct tccctgagco tgagcgtgac cccgtgatcc agatctgttc tc tgg ggotg 1020 

cgotgggggg agccggagcc attcttgcgt etggeaetqa Ggctgcggoc ctgtgcccoc 1080 

atcctgggtg a&afiagtgca gagctatgag cggsaagaag acctgctcca ggootgggoa 1140 

gacttcatcc ttgccatgga ccctgacgtg atcaccggot acaacattca gaactttgcc 1200 

ctocoatacc tcatotctog ggcacaggcc ctaaaggtgg accgcttooo tttcctgggc 1260 

cgcgtgactg gtetccgctc caacafocgt gaotoctcct tocaatcaag gcaggtoggc 1320 

Cffrgggaca gtaaggtgat cagcatggtg ggtcgcgtto agatggatat gctgcaggtg 1380 
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ctgcttcggg eacacaagct ccgcteotao acgeteaacg ctgtgagttt ccacttcctg 1440 

ggcgagoaga aggaggaogt teagcacage atcatcaccg acctgcagaa tgggaacgaa 1500 

cagacgcgcc gocgcctggc cstgtactgc ctgaaggacg cotttctgco actccgacta 1560 

ctagagogoc ttatggtgct ggtgaataat gtggagatgg sgcgtgtcap gggtgtaccc 1620 

cttggfftaco tgcteaocttg gggocagcqg gtcaaggtcg tgtctcagot gctgcgccag 1680 

gocatgcgcc aggggctgct gatgcctgtg gtgaagaccg agggcagtga ggactacacg 1740 

ggagccacag tcattgagoo ootcaaaggg tactatgacg tocccattgc oaccctggec 1800 

ttctootcct tgtaoocato catcatgatg gcccataatc tgtgctacac cacgctgctc 1860 

cgacatgggg ctgoccagsa gctgggcctt aaaccagatg agttcatcaa gacacccact 1920 

g gggatgagt ttgtgaagtc atctgtacgg aagggcctcc tgccccagat cctggaga^t 1980 

rtgctgagtg occgcaagag ggccaaggct gagctggctc aggagacgga occcctgcgg 2040 

cgacaggtct tggacggccg gcaactggca ctaaaagtga gtgccaactc cgtatatggc 2100 

ttcactggtg oocaggtggg caagctgcca tgtttggaga tctcccagag tgtcactggg 2160 

ttcgggcggc agatgattga gaaaaccaag cagcttgtgg agtccaagta caccgtggaa 2220 

aatggctacg atgccaacgc caaggtagto tacggtgaca cggactctgt getgtgccgg 2280 

tttggcgtct cctetgtggc tgaagcaatg tctctggggc gggaggctgc aaaetgggta 2340 

tccagtcact tcccatcaoe eatccggctg gagttcgaga aggtttactt cocatacctg 2400 

ctcatcagca agaagcgcta tgctggoctg ctcttctcct cccgctctga tgcccatgac 2460 
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aaaatggact scaagggcct ggaggctgtg cgcagggaoa actgtcccct ggtggccaac 2520 

otagttflcat cctctctgcg ccggatcctc gtggaocggg accotgatgg ggcagtagoc 2580 

catgocaagg acgtcatctc ggaoctgotg tgcaaccgca tagacatcte ccagctggtc 2640 

atoaasaaag atfttgacocg cgcagcagca gactatgcts gcaaecaggc tcacgtggag 2700 

ctggctgaga ggatgaggaa gcgcgacccc ggcagtgcgc ccagcctggg tgacogagto 2760 

ccctatgtga tcattggtgc tgotaagggt gtggeegeet acatgaagtc egaggaccoo 2820 

ctgtttgtgc tggagcaeag cctgoccartc gacactcagt aotacctsga gcagcagctg 2880 

gccaagCGgc tcttgcgcat otttgagccc atcctgggtg agggecgtgc agagtctgtg 2940 

ctgctgcgog gteaecacac acgatgcaag actgtgotca acagtaaggt gggcggcctc 3000 

ttggccttea ccaagcgccg caacrtsttgc attggctgcc gctccgtaat cgaocatcaa 3060 

^agccgtgt gtaagttctg tcagccacgg gagtcggagc tctatcagaa ggaggtgtea 3120 

cacotgaatg ccttggaaga acggttctct cgcctotgga cacagtftea acsctgccag 3180 

ggcagottgo atgaggaogt catctgtacc agccgtgact gtcccatott ctacatgcgc 3240 

aagaaggtgo gcaaggao c t ggaagaccag gaacggctge tgcagcgctt tggaccgcoc 3300 

ggcootgagg cctggtga 3313 

<210> 71 
<211> 29 
<212> DMA 

<213> Artificial Sequence 
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<220> 

<223> primer 
<400> 71 

tccccgcggo tgoaeaggat tttocacag 29 

<21Q> 72 

<211> 28 

<212> m. 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 72 

ggactagtat ggtatgcaca acagcotc £g 

<210> 73 

<211> 29 

<212> DNA 

<213> Artlflaial Sequence 
<220> 

<223> primer 

<400> 73 

tccccgcgga gtggttetgg gagacttac 29 

<21Q> 74 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> primer 



<400> 74 

ggactagtea gt>w.acflgt cccaeagt 



28 



<210> 75 

<211> 18 

<212> DNA 

<213> Art If loifil Sequence 

<22Q> 

<223> primer 

<400> 75 

ctgnsagtEa tgeggtto 13 

<210> 76 

<211> 21 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



<400> 76 

ctaatcgeoa tcttccagca g 



21 



<210> 77 
<211> 20 
<212> DNA 



<213> Artificial Sequence 



<220> 
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<223> primer 
<4O0> 77 

gctcgacgtt rtcactgaag 20 

<21G> 78 

<211> 20 

<212> DNA 

<213> Artificial Saquenca 
<2X> 

<223> primer 

<4O0> 78 

ccs&cgctflt gtcctgatag 20 



<210> 79 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<4Q0> 78 

gotogacgtt fftcaotgaai 20 



<210> 80 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
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<40O> 80 

ccaacgctat gtootgatag 20 

<210> 81 
<211> 5726 
<212> DMA 
<213> Mjq nusculud 

<40Q> 81 

agtggttgtg ggagacttac cstcctattg tctGtggaga gtgccttcta ccatgtcatc 60 

agaagggctg tcatcttggt coccgatttc ttccacatca ttgtcctgag o&teagcogc 120 

stotccaatg gggcagttta atttgaggca atacttactc ttcaactggc cgttactttc 180 

acctgggcta gacacatcgc gcttctgaga acaoaottta tccaaaaacc ggataccgaa 240 

atcctgcocg gaotacatca tcaagttgat gtootcottt ttcacgaaaa tctttgtggt 300 

gtacctgtag ttcagcacct cttcaaatat gtgggagca* atgaaatcta tctctatgat 360 

ggacaagct* tccasttcta gcttcttgaa aagtttcttt tttttttctt tcaatttttt 420 

attaggtatt tagctcattt acatttocaa tgctatacca aaagbraxai atacocaocc 480 

acccocactc ccctacccgc taactecacc tttttggpqc tsgcgttccc ctgttctggg 540 

gcatat&aag tttgtgtgtc caatgggcct ctctttccag tgatggccga ctaggccatc 600 

ttttgataca tatgcagota gagtcaagag ctccgggrta ctggttagtt cataatgttg 660 

atocacctat agggttgoag atecctttag ctccttrcst actttcteta gatcctccat 720 

tgggagcoct rtgatccatc cattagctga otgtgggcat coacttctgt gtttgctagg 780 
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caccggcata gtetcaca** agacagptac atctggstcc tttcgataaa atcttgctag 840 

tgtatgoaat ggtgtcagcs tttggatgct gattatgggg tggatccctg gataaggcag 900 

tctctacatg gtccatcctt tcatctoago tccaaacttt gtctctfftaa ctcottccaa 960 

ESfftffttttg ttcccacttc taaggagggg catagt^toc acHcttcagt cttctttttt 1020 

catgagttta fitgtstttag gaaattgtat cttatatctt gggtatoota «jttttgggc 1080 

taatatccac ttatcagcBa gtacatattg tgtgagttcc tttfftgaartg tgttaoctca 1140 

ctcaggaaga tgoootccag gtccatccat ttggctagga atttcataaa ttcattcttt 1200 

ttaatagctg agtagtactc cattgtgtag atgtaccaca ttttctgtat ccattcctct 1260 

gttgafiggfcc atetfflgttc tttccagett ctggctatta taaatoaggc tgctatgaac 1320 

atagtggago atgt^tcctt cttaccagtt ggggcatctc ctggatatat tfoccajjgaga 1380 

ggtattcctg gatcctccgg tagtactatg tccaattttc taaggaaccg ccagatggat 1440 

ttocagagtg ffttgtacaaff cctgcaatcc caccaacaat ggaggagtgt toctctttct 1600 

ccacatcctG gccagoabot gctffteacct gaatttttga tcttagccat tatgactafct 1560 

tfgaggtgga atctcagg^ ttfttttgatt tgcatttccc tsatgattaa ggatgttgaa 1620 

cattttttca retgcttctc tgccattogg tattcctcag fftgagaatto tttgttcagt 1680 

totgagcooo attttttt aa tsgggttatt tgattttctg aagtccacct tettgagttc 1740 

tttatatatg ttggatatta gtcccctatc tgatttaaga tagfftaaaga tcotttoooa 1800 

atctgttfflt ggtctctttg tottattgac agtgtctttt gccttgoaga aactttggag 1860 

tttcattagg tcccatttgt caattrtcaa tattacagca caagccattg ctgttctgtt 1920 
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caggaatttt tcccctgtgc ocatatctto aaggottttc cccactttct cctctataag 1980 

tttcagtgtc tctggtttta tgtgaagttc tttgatccat ttagatttga ccttagtaca 2040 

aggagataag tatggatcga ttcgcattct totacatgat sacaaccafft tgtgccn«ca 2100 

eeatttffttg aaaatgctgt ctttcttcca ctggatggtt ttagctccct tgtogaagat 21 BO 

caagtgacoa taggtgtgtg ggttcatttc tgggtcttca attctattcc attggtetac 2220 

ttgtctgtot ctataccagt aocatgoagt ttttaccaca attgctctat agtaaagott 2280 

tagfftcafigc atBgtgattc caccagaggt tcttttatcc ttgagaagag tttttgotat 2340 

cctaggtttt ttgttattcc agatgaattt goaaattgct oettctaatt cgttgaagaa 2400 

ttgasttgga attttgatgg ggattgcatt gaatctgtag attgottttg gcaagatag c 2460 

catttttaca atattgatco tgcaaatcca tgagqatggg agatctttcc atcttotgag 2520 

atcttcttta atttctttct tcagagactt gaagttttta tcatacatat ctttcacttc 2580 

etcagttaga gtcacgccga gatattttat attatttgtg actattgaga ag gg tgl let 2640 

ttcoctaatt totttctoag aotgtttatt ctttgtgtag agaaaggcca ttgaottgtt 2700 

tgagttaatt ttatatccag ctacttcacc aaagotgttt atcaggttta ggagttotct 2760 

ggtggaattt ttagggtoac ttatatatac tatcatatca tetgogaaaa gtgatatttt 2820 

gacttcotct tttcceattt gtatcccctt gatctocttt tgttgtcgaa ttgctcagca 2880 

ctgcagtatt cttaacaaag ttgattotca ttagaaaata aagctgccat atgaccatct 2940 

aacacttast aactgggaaa atttgatttg atctggtgat ttgtcacagc aataacaaag 3000 
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taactatcac aatggctgaa acaagtctgc tcacttggaa tcaaoacttt ttgtcccagg 3060 

agcaacagag tcttcagtat cagsggcota aatttagaga tgaaggtttg gacatgtagc 3120 

ctgaaootct tgeagaagtg atgtattaaa aggatgatca acaatggteg ctacaagagt 3180 

actccaggcc agccaatoca atsaagcccaa taocttgaag gatgaaaocc atgcocaaga 3240 

tcactttotg tgectggtgg ctgggcctct actgagtgoc acaaagtaga agaaaaaaot 3300 

ctagatgcta gtgttcctct aagcatgaat aactgatata tattcatgct gctctacctc 3360 

agatattcag acttttcoce otggttttca gtaaatcaag ttggatcact ccactcttat 3420 

otctcctoct cttctcattt cctctgttca gootccoctc ccagattctc cagtGtgacc 3460 

acgtttctaa aoagtttgct aatttatctt ggcagctgag geagotatgg gagcoacagc 3540 

ag gc aga gag caoaggagac tcagggttet cagcagggot ctcagcaggg ctctcagoag 3600 

gg^tgttgtg ggtgatcctt ggattctcta toctccagga acagtttcao tgttocagaa 3660 

gatggtgatg attctgacga ctgagatgca cgtgtggtgg tgtctctgga ggctaaagte 3720 

caggtgccaa gtggtteoaa atagctgggt gca gtttgto tcaggggoao ctctagaggg 3780 

toagcctgtt tctttcagcc tctagagggc agagatgagt eccagacctt gctotctaca 3840 

ttatcctagc ctttctgtgo cctttgtgag gcgcctgcag ttaagaaegt gtocagoagg 3900 

gggcgcagtg tacatgggtg ttctaaagta acagtcttgg ctgggaagga gagotagatt 3960 

ooaggttctt aaaatactgt tttootgtao ataootaagt aatotttaca ttggaaaaca 4020 

aacaaatagt aaagctctgt t gttgttgtt gataagtagc aaattaattt agggggagca 4080 
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gtttgggssf ctgatgggtc ttgttctgcc attcaggctg ggctgaagct cotagggtct 4140 

gaagatgctc ctgtctcaga ctccaaagca tgggactgca taoagaagcs tgcaacagtg 4200 

ctaggcttoo aatcafifittt cacattttgc ttctagacag aaatataatt tcctgaaaco 4260 

tttcgttttg aaatgatgto attattggge oceegoacte attgct g ctg acgeocccct 4320 

cccactatcc etegggctga aatstcctga ttgggtgtca aogctcattt gcactgatgc 4380 

tcococctta atccotggag ctgaaatgtc ctgattgggt gecaaaattt tttittsctga 4440 

tgoctctoco atoccattag cactaggact gaaatgtaat gattgggqgs aaaaactaat 4600 

ttccaattat gcoeggcooc tccgattatc cctg gtgc tg agatgtcatg attggggcca 4660 

acactcattt ctgctgatgg ccctcctctc ccattagaoc tggacctgaa tocgtgtcat 4620 

gattggacgc caacactcat ttccactgat gocccggooc tcccattagt cctgaggctg 4680 

aacooctgtc atgattgggo tocaatoctc atttcaggtg atgctcagct cctcooatca 4740 

gccctgtggc tgaatctctg tcacgattgg gocccaaccc tcatttctgc tgaggcocag 4800 

cccctcccat tagccctggg gctgcatccc tgtcaccact agaoattaac acteatttct 4860 

gctgatgccc cgeccatgto attacccttg ggcctaaatc cctgtcatga ttgaactoca 4920 

acccacattt ctcctgatac cctgaotcco attatcctta ggcttaatcc gtgtcataat 4880 

tgggcgccaa cactgatttc ctctgatgco otgoocctcc cattagoccg gsactgaatc 6040 

cctgtcataa ttggaattga accctcattt ttgctgaggc ccagogootc ccatttgtcc 5100 

tcgggctgat oootgtcatg attgggoccc eaccctcatt tcggotgagg ccccactot 5160 

ccaattagec ctgaggctga atecatgtca tgagtaggca ccaactctca ttaacaotga 5220 
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tgcgctgoce cttacattag ccctggggct gaatoootgt eatgattggg cocoaacact 6280 

catttotgct gatggcccto ctctcccatt agacctgagg otgaatocgt gtcatgattg 5340 

ggcaccaaac cgoaattcca ctaaagoccc aocootcooa ttaooatcct gccgaaacca 5400 

tgtcttgtca tgattgggce ccaaccctcc tttccactaa tgoceccocc toccttaago 8460 

cotootgotg egacceoato ttgattgggo actaacactc atttccgctg atgoocaoca 5520 

otoecatttg cootgggaot taaaeectgt cgtgattggg tgtcaaccct catttocggt 5580 

gatgccccgc ctcttcqtat aaatcctggc gctcaaatac tgtggtoggt gggcaggaao 5640 

agcoatttgg atcactecct gcagoctago ggttgagotg ctotggogat catotgttot 5700 

gaggtaottt gggaotgtgg gaotg 5725 

<210> 82 

<211> 30 

<212> DN\ 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 82 

ctgagtctag atttcccgcc atggaaatcg $0 

<210> 83 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
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<22Q> 

<223> w-lmer 
<400> 83 

agcaacgago tcttatgatt ggtttatctg 30 

<210> 84 

<211> 30 

<21Z> DMA 

<213> Artificial Sequence 
<22Q> 

<223> primer 

<400> 84 

atttgctgto gataatatca gatttcttgg 3d 

<210> 85 

<211> 28 

<212> DMA 

<213> Artificial Sequence 

<220> 

<223> primer 

<400> 85 

gsgtgaggat ttgtacatga totgaagg 28 

<210> 86 

<211> 3357 

<212> DNA 

<213> KLsittsculus 
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<220> 

<221> CDS 

<222> (24).. (3341) 

<400> 86 

ggcgggaaaa gctgtttgag gcg atg gat tgt aag egg cga caa gga cca ggc 63 

Met Asp Cys Lye Arg Arg Gin Gly Pro Q)y 
1 6 10 

cct ggg gtg coc oca aag egg get cga ggg c*o etc tgg gat gag gao 101 
Pro Gly Val Pro Pro Lys Arg Ala Arg Gly His Leu Trp Asp Qlu Asp 
15 20 25 

gag cct teg cog teg cag ttt gag gcg aao ctg gca ctg otg gag gaa 149 
Glu Pro Ser Pro Ser Gin Phe Qlu Ala Asn Leu Ala Leu Leu Qlu Qlu 
30 35 40 

ata gag get gag aac egg ctg cag gag gca gag gag gag ctg cag ctg 197 
I le Glu Ala Glu Asn Arg leu Gin Glu Ala Glu Glu Glu Leu Gin Leu 
45 60 55 

ccc oca gag ggc acc gtg ggt ggg cag ttt too act gca gac att sac 246 
Pro Pro Glu Gly Thr Val Gly Gly Gin Phe Ser Thr Ala Asp I le Asp 
60 65 70 

cct egg tgg egg egg ccc aco eta cgt gec ctg gac ccc ago acg gag 293 
Pro Arg Trp Arg Arg Pro Ttir Leu Arg Ala Leu Asp Pro Sar Thr Qlu 
75 80 85 90 

ccc etc ate ttc cag cag ctg gag att gac cac tat gtg ggc tea gca 341 
Pro Leu He Phe Gin Gin Leu Glu Me Asp Hie Tyr Val Gly Ser Ala 
96 100 105 



cca coc ctg coa gaa ggg occ ctg cca toe egg aac tea gtg eee ata 
Pro Pro Leu Pro Glu Gly Pro Leu Pro Ser Arg Aan Sar Val Pro I le 
110 115 120 



389 
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otg agg gcc ttt ggg gto acc gat gaa ggo ttc tec gto tgo tgo cat 437 
Leu Arg Ala. Phe Qly Val Thr Asp Glu Gly Phe Ser Val Cys Cys His 
125 130 135 

ata cag ggc ttt gco occ tac ttc tuc acc ccc gcg cct cct get ttt 485 
I la Gin Gly Phe Ala Pro Tyr Phe Tyr Thr Pro Ala Pro Pro Gly Pha 
140 146 150 

ggg gcc gag cac ctg agt gag ctg cag cag gag ctg aac gca gee ate 533 
Gly Ala Glu Hid Leu Stir' Glu Leu Gin Gin Glu Leu Asn Ala Ala I le 
155 160 165 170 

age egg gac cag cgc ggt egg sag gag etc tea ggg ocg gca gtg ctg 581 
Ser Arg Asp Gin Arg Gly Qly Lya Glu Leu Ser Gly Pro Ala Val Leu 
175 180 185 

gca ata gag eta tgo tec cgt gag age atg ttt ggg tac cac ggt cat 620 
Ala I le Glu Leu Cys Ser Arg Glu Ser Met Phe Gly Tyr Hfs Gly His 
190 195 200 

gge cct tot ooa ttt etc cgc ate acc ctg gca eta ceo ego ott atg 677 
Gly Pro Ser Pro Phe Leu Arg I le Thr Leu Ala Leu Pro Arg Leu Met 
205 210 215 

gee oca gcc cgc ego ctt ctg gaa cag ggt gto oga gtg cca ggc ctg 725 
Ala Pre Ala Arg Arg Leu Leu Glu Gin Gly Val Arg Val Pro Gly Leu 
220 225 230 

ggc ace ccg age ttc gca ceo tac gaa gcc aac gtg gac ttt gag ate 773 
Gly Thr Pro Ser Phe Ala Pro Tyr Glu Ala Asn Val Asp Pha Glu I le 
235 240 245 250 

egg ttc atg gtg gat get gac att gtg gga tgo aac tgg ttg gag ctg 821 
Arg Phe Met Val Asp Ala Asp I le Val Gly Cya Asn Trp Leu Glu Leu 
255 260 265 
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cca got gga aag tao gtt egg agg gcg gpg aag aag gee acc ctg tgt 869 
Pro Ala Gly Lys Tyr Val Arg Arg Ala Glu Lys Lys Ale TTir Lau Cya 
270 275 280 

cag ctg gag gtg gao gtg ctg tgg tea gat gtg ate egt cac cca ccg 917 
din Leu Glu Val Aap Val Leu Trp Ser Asp Val I Is Ser Hi? Pro Pro 
285 290 295 

*ag ggg oag tgg oag cgc att gca ccc ctg cgt gtg ott age ttc gao 968 
Glu Gly Gin Trp Gin Arg I le Ala Pro Leu Arg Val Lou Ser Phe Aap 
300 305 310 

ate gag tgt got ggc Gga aaa ggc ate tto cct gag cct gag cgt gac 1013 
I le Glu Cya Ala Gly Arg Lya Gly I le Phe Pro Glu Pro Glu Arg Asp 
315 320 325 330 

ccc gtg ate cag ate tgt tct ctg ggg ctg cgc tgg ggg gag ccg gag 1061 
Pro Val I le Gin I le Cys Ser Leu Gly Leu Arg Trp Gly Glu Pro Glu 
335 340 345 

cca tto ttg cgt ctg goa etc acg ctg egg ccc tgt gec ceo ate ctg 1109 
Pro Phe Lau Arg Leu Ala Leu Thr Leu Arg Pro Cya Ala Pro I le Leu 
360 355 360 

ggt gee aaa gtg cag age tat gag egg gaa gaa gac ctg etc cag gee 1 157 
Gly Ala Lye Val Gin Ser Tyr Glu Arg Glu Glu Aso Leu Leu Gin Aia 
365 370 375 

tgg gee gac ttc ate ctt goo atg gac cot gac gtg ate acc gge tac 1205 
Trp Ala Asp Phe I le Lau Ala Met Aap Pro Aap Val I le Thr Gly Tyr 
380 385 390 

aac att oag aac ttt gac etc cca tac etc ate tot egg gca cag gee 1253 
Asn I le Gin Aan Phe Asp Leu Pro Tyr Lau I le Ser Arg Ala Gin Ala 
395 400 405 410 

eta aag gtg gao cgc tto cct ttc ctg ggc ego gte act ggt etc ogc 1301 
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Leu Lys Vaf Asp Arg Phe Pro Phe Leu Gly Arg Val Thr Qly Leu Arg 
415 420 425 

tec aao ate cgt gac too tec ttc caa tea agg wig gtc ggc ogg egg 1349 
Ser Asn He Arg Asp Ser Ser Phe Gin Ser Arg Gin Val Qly Arg Arg 

435 440 



gac agt aag gtg ate age atg gtg ggt ego gtt cag atg gat atg ctg 1367 
Aso Ser Lys Val I le Ser Met Val Gly Arg Val Gin Met Asp Met Leu 
445 450 455 

cag gtg ctg ctt egg gaa cac aag etc ego too tac acg etc aac get 1445 
Gin Val Leu Leu Arg Glu His Lys Leu Arg Sar Tyr Thr Leu Aan Ale 
460 465 470 



gtg agt ttc cao tte ctg ggc gag eag aag gag gac gtt cag cac ago 
Val Ser Phs Hie Phe Leu Gly Glu Gin Lya Glu Asp Val Gin Hie Ser 
475 480 485 490 



ate ate aoe gac ctg cag aat ggg aao gaa cag acg egc cgc cgc ctg 1541 
I le I le Thr Asp Leu Gin Asn Gly Asn Glu Gin Thr Arg Arg Arg Leu 
495 500 505 

gec gtg tac tgc ctg aag gac gec ttt ctg cca etc cga eta eta gag 1589 
Ala Val Tyr Cys Leu Lys Asp Ala Phe Leu Pro Leu Arg Leu Leu Glu 
510 515 520 

cgc ctt atg gtg ctg gtg aat aat gtg gag atg gcg cgt gtc acg ggt 1637 
Arg Leu Mat Val Leu Val Asn Asn Val Glu Met Ala Arg Val Thr Gly 
525 530 535 

gta ceo ctt ggg tac ctg etc aco egg ggc cag cag gtc aag gtc gtg 1685 
Val Pre Leu Gly Tyr Leu Leu Thr Arg Gly Gin Gin Val Lya Val Val 
540 545 550 

tct cag ctg ctg cgc cag gee atg cgc oag ggg ctg ctg atg cot gtg 1733 
Sar Gin Ley Leu Arg Gin Ala Met Arg Gin Gly Leu Leu Met Pro Val 
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580 



565 



670 



gtg aag acc gag ggc art sag gac tao a eg gga gec oca gto att gag 
Val Lya Thr Glu Gly Ser Qlu Asp Tyr Thr Gly Ala Thr Val 1 le Glu 
575 580 



1781 



ccc etc aaa ggg tac tat gac gto ccc att gec aoc ctg gac ttc tec 1829 
Pro Lau Lys Gly Tyr Tyr Asp Val Pro I la Ala Thr Leu Asp Pha Ser 
590 595 800 

too ttg tao 00a toe ato atg atg goo oat aat ctg tgc tac acc acg 1877 
Sar Lau Tyr Pro Ser I la Mat Mat Ala Hia Asn Leu Cys Tyr Thr Thr 
605 610 615 



ctg etc cga cct ggg got goo cag aag otg ggc ctt aaa oca gat gag 1925 
Leu Leu Arg Pro Gly Ale Ale Gin Lys Leu Gly Leu Lya Pro Asp Qlu 
620 625 630 

ttc ate aag aca 000 act ggg gat gag ttt gtg aag tea tot gta egg 1973 
Phe I le Lys Thr Pro Thr Gly Asp Glu Pha Val Lys Ser Sar Val Arg 
635 640 645 850 



aag ggc cto ctg ccc cag ate ctg gag aat otg ctg art gec ego aag 
Lys Gly Leu Leu Pro Gin I le Lau Glu Asn Leu Leu Ser Ala Arg Lys 
665 660 krr 



2021 



egg goo aag get gag otg got cag gag eog gao coo ctg egg oga cag 
Arg Ala Lys Ala Glu Leu Ala Gin Glu Thr Asp Pro Lau Arg Arg Gin 
870 675 680 



2069 



gto ttg gac ggc egg caa otg gca eta aaa gtg art goo aac tec gta 
Val Leu Asp Gly Arg Gin Leu A| a Leu Lys Val Ser Ala Asn Ser Val 
685 690 695 



2117 



tat ggc ttc act ggt gec cag gtg ggc nag ctg cca trt ttg gag ate 
Tyr Gly Phe Thr Gly Ala Gin Val Gly Lye Leu Pro Cya Leu Glu I le 
700 705 710 



2165 
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tco oag agt gtc act ggg ttc ggg egg cag atg att gag aaa acc aag 2213 
Ser Qln Ser Val Thr G|y Phe Gly Arg Gin Bet I le Glu Lya Thr Lye 
715 720 725 730 

cag ctt gtg gag too aflg tac acc gtg gaa aat ggo tac gat gec aac 2261 
Gin Leu Val Glu Ser Lys Tyr Thr Val Glu Asn Gly Tyr Asp Ala Asn 
736 740 745 

gco aag gta gtc tac ggt gac acg gao tot gtg atg tgo egg ttt ggo 2309 
Ala Lya Val Val Tyr Gly Asp Thr Asp Ser Val Met Cya Arg Phe Gly 
750 755 760 

gtc too tot gtg get gaa gca atg tot ctg ggg egg gag get gca aao 2357 
Val Sar Ser Val Ala Glu Ala Mat Ser Leu Gly Arg Glu Ala Ala Asn 
765 770 775 

tgg gta tec agt cac tto oca tea ccc ate egg ctg gag ttc gag aag 2405 
Trp Val Ser Ser His Phe Pro Ser Pro Ha Arg Leu Glu Phe Glu Lys 
780 785 790 

gtt tac tto oca tac ctg etc ate age aag aag ego tat get ggc ctg 2453 
Val Tyr Phe Pro Tyr Leu Leu lie Ser Lys Lys Arg Tyr Ala Gly Leu 
795 800 805 810 

etc ttc tco tec ego tot gat goo oat gao aaa atg gac tec aag ggc 2501 
Leu Phe Ser Ser Arg Sar Asp Ala Hie Asp Lya Met Asp Cya Lya Gly 
815 820 825 

ctg gag got gtg cgc egg gac aao tgt ooc ctg gtg gec aac etc gtt 2549 
Leu Glu Ala Val Arg Arg Asp Asn Cya Pro Leu Val Ala Asn Leu Val 
830 835 840 

aca too tct ctg cgc egg ate etc gtg gao egg gac cot gat ggg gca 2597 
Thr Ser Ser Leu Arg Arg I le Leu Val Asp Arg Asp Pro Asp Gly Ala 
845 850 655 
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gta gcc cat sec aag gac gtc ate teg gao ctg otg tge aao ego eta 
Val Ala His Ala Lys Aap Val 1 1 e Sar Asp Leu Leu Cys Asn Arg ila 

865 870 



2645 



gac ato tee cag ctg gtc ate aea aaa gag ttg aoc ego gca gca gca 
Asp I la Sar Gin Leu Val I la Thr Lys Glu Leu Thr Arg Ala Ala Ala 
875 880 885 890 



2693 



gac tat get ggc aag cag get eao gtg gag otg got gag agg atg agg 
Asp Tyr Ala Gly Lys Gin Ala His Val Glu Leu Ala Glu Arg Mat Arg 
895 900 905 



2741 



aag ego gac coo gge agt gcg ccc age ctg ggt gao ega gtc coo tat 
Lya Arg Aap Pro flly Ser Ala Pro Sar Leu Gly Asp Arg Val Pro Tyr 
910 915 920 



2789 



gtg ate att ggt get get aag ggt gtg goo gcc tac atg aag teg gas 
Val lie I la Gly Ala Ala Lys Gly Val Ala Ala Tyr Mat Lys Sar Glu 
925 930 935 



2837 



gao ccc ctg ttt gtg ctg gag cac age ctg coo ate gac act cag tac 
Aap Pro Leu Phe Val Leu Glu His Ssr Leu Pro I le Asp Thr Gin Tyr 
840 945 950 



tao ctg gag cag cag ctg gee aag cog etc ttg cgc ate ttt gag ccc 
Tyr Leu Glu Gin Gin Leu Ala Lys Pro Leu Leu Arg I le Phe Glu Pro 
955 960 865 970 



2933 



ate ctg ggt gag ggc cgt gca gag tot gtg ctg ctg cgc ggt gac cac 
I le Leu Gly Glu Gly Arg Ala Glu Ssr Val Leu Leu Arg Gly Asp His 
975 980 985 



2981 



aoa cga tgc aag act gtg etc aoc ago aag gtg ggc ggc etc ttg goo 
Thr Arg Cy« Lys Thr Val Leu Thr Ssr. Lys Val Gly Gly Leu Leu Ala 
990 995 1000 



3029 



ttoaccaag ego ego aae tgt tge att ggc tgc cgc too gtaato 3074 
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Phe Thr Lye Arg Arg Asn Cys Cys I le Gly Cya Arg Ser Val I le 
1005 101O 1015 

gaa cat caa gga goo gtg -tgt sag ttc tgt cag oca egg gag teg 3119 
Asp His Gin Gly Ala Val Cys Lys Phe Cys Gin Pro Arg Giu Ser 
1020 1025 1030 

gag cto tat cag aag gag gtg tea cac otg aat gee ttg gaa gaa 3164 
Glu Leu Tyr Gin Lys Glu Val Ser His Lau Aan Ala Leu Glu Glu 
1035 1040 1045 

egg ttc tct ego etc tgg aca cag tgt caa cgc tgc cag ggc age 3209 
Arg Phe Ser Arg Lau Trp Thr Gin Cys Gin Arg Cys Gin Gly Ser 
1050 1055 1Q6Q 

ttg cat gag gao gte ate tat ace age cgt gac tgt coo ate tte 3254 
Lau His Glu Asp Val I le Oye Thr Ser Arg Asp Cys Pro I le Phe 
1065 1070 1075 

tac atg cgc aag aag gtg cgc aag gac ctg gaa gac cag gaa egg 3299 
Tyr Met Arg Lya Lys Val Arg Lys Asp Lau Glu Asp Gin Glu Arg 
1080 1085 1090 

ctg ctg cag cgc ttt gga ccg ceo ggc cot gag gee tgg tga 3341 
Leu Leu Gin Arg Phe Gly Pro Pro Qly Pro Glu Ala Trp 
1005 1100 1105 

ectgacaegg gaeaag 3357 



<210> 87 

<211> 1105 

<212> PRT 

<213> Mu8 mu8culus 



<400> 87 
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Met Asp Cys Lye Arg Arg Oln Gly Pro Gly Pro Gly Val Pro Pro Lya 
15 10 IS 



Arg Ala Arg Gly His Leu Trp Aap Qlu Asp Glu Pro Ser Pro Sar Gin 
20 26 30 



Phe Glu Ale Asn Leu Ala Leu Leu Glu Glu I le Glu Ala Glu Asn Arg 
35 40 45 



Leu Gin Glu Ala Glu Glu Glu Leu Gin Leu Pro Pro Glu Qly Thr Val 
50 56 60 



Gly Gly Gin Phe Ser Thr Ala Asp I la Asp Pro Arg Trp Arg Arg Pro 
« 70 75 80 



Thr Leu Arg Ala Leu Asp Pro Ser Thr Glu Pro Leu I le Phe Gin Gin 
85 90 95 



Leu Glu I le Asp His Tyr Val Gly Ser Ala Pro Pro Leu Pro Glu Qly 
100 105 110 



Pro Leu Pro Ser Arg Asn Ser Val Pro lis Leu Arg Ala Phe Gly Val 
115 120 125 



Thr Asp Glu Gly Phe Sar Val Cys Cys His I le Gin Gly Phe Ala Pro 
130 135 140 



Tyr Phe Tyr Thr Pro Ala Pro Pro Qly Phe Gly Ala Glu His Leu Sar 
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145 



150 



155 



160 



Q|q Leu Gin Gin Glu Leu Asn Ala Ala I la Ser Arg Asp Qln Arg Gly 
16B 170 175 



Gly Lys Glu Leu Ser Gly Pro Ala Val Leu Ala I le Glu Lau Cye Ser 
180 185 190 



Arg Glu Ser Met Phe Gly Tyr Mb Gly His Gly Pro Ser Pro Phe Leu 
195 200 205 



Arg I le Thr Leu Ala Leu Pro Arg Leu Itet Ala Pro Ala Arg Arg Leu 
210 215 220 



Leu Glu Gin Gly Val Arg Val Pro Gly Leu Gly Thr Pro Ser Phe Ala 
225 230 235 240 



Pro Tyr Glu Ala Aan Val Aep Phe Glu Me Arg Phe Met Val Asp Ala 
245 250 255 



Asp I le Val Gly Cye Asn Trp Lau Glu Leu Pro Ala Gly Lys Tyr Val 
280 265 270 



Arg Arg Ala Glu Lye Lys Ala Thr Leu Cys Gin Leu Glu Val Abd Val 
275 280 285 



Lau Trp Ser Aep Val I le Ser His Pro Pro Glu Gly Gin Trp Gin Arg 
290 295 300 
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I la Ala Pro Leu Arg Val Leu Ser Phe Asp I le Qlu Cys Ala G!y Arg 
305 310 315 320 



Lys Qly I Is Pha Pro Glu Pro Glu Arg Asp Pro Val I le Gin He Cys 
325 330 335 



Ser Leu Qly Leu Arg Trp Gly Glu Pro Glu Pro Pha Lau Arg Leu Ala 
340 345 350 



Leu Thr Leu Arg Pro Cys Ala Pro lie Lau Gly Ala Lys Val Gin Ser 
355 360 365 



Tyr Glu Arg Glu Glu Asp Leu Leu Gin Ala Trp Ala Asp Phe I le Leu 
370 375 380 



Ala Met Asp Pro Asp Val I la Thr Gly Tyr Asn I la Gin Asn Phe Asp 
385 390 395 400 



Leu Pro Tyr Leu I le Ser Arg Ala Gin Ala Leu Lys Val Asp Arg Pha 
405 410 415 



Pro Phe Lau Gly Arg Val Thr Gly Leu Arg Ser Asn I le Arg Asp Ser 
420 426 430 



Ser Phe Gin Sar Arg Gin Val Gly Arg Arg Aeo Ser Lys Val I le Ser 
435 440 445 
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Met Val Qly Arg Va! Gin (Hat Asp Mat Leu Gin Val Leu Leu Are Glu 
460 455 460 



His Lys Leu Arg Ser Tyr Thr Leu Asn Ala Val Ser Phe His Phe Lau 
465 470 475 480 



Qly 6lu Gin Lys Glu Asp Val Qln His Ser lie 1 1 e Thr Asp Lau Gin 
465 490 495 



Ami Qly Asn Glu Gin Thr Arg Arg Arg Leu Ala Val Tyr Cy» Lau Lys 
600 SOS 510 



Asp Ala Phe Lau Pro Leu Arg Leu Lau Glu Arg Leu Met Val Lau Val 
515 520 525 



Aan Asn Val Glu Met Ala Arg Val Thr Gly Val Pro Leu Gly Tyr Leu 
530 535 540 



Leu Thr Arg Gly Gin Gin Val Lye Val Val Ser Gin L«u L«i Ar* Gin 
545 550 555 560 



Ala Mat Arg Gin Gly Leu Leu Met Pro Val Val Lys Thr Glu Gly Sar 
565 670 575 



Glu Asp Tyr Thr Gly Ala Thr Val I le Glu Pro Leu Lys Gly Tyr Tyr 
580 585 690 
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Abp Val Pro I le Ala Thr Leu Asp Phe Ser Ser Leu Tyr Pro Ser I le 
595 600 605 



Mat Mat Ala Hie Asn Leu Cys Tyr Thr Thr Lau Leu Arg Pro Qly Ala 
610 615 620 



Ala Gin Lys Leu Gly Leu Lya Pro Asp Glu Phe I le Lya Thr Pro Thr 
625 630 635 640 



Gly Asp Glu Pha Val Lya Ser Ser Val Arg. Lya Gly Leu Lau Pro Gin 
645 650 655 



I le Leu Glu Asn Leu Leu Ser Ala Arg Lys Arg Ala Lys Ala Glu Leu 
660 665 670 



Ala Girt Glu Thr Asp Pro Leu Arg Arg Gin Val Leu Asp Gly Arg Gin 
675 680 685 



Leu Ala Leu Lys Val Ser Ala Asn Sar Val Tyr Gly Phe Thr Gly Ala 
690 695 700 



Gin Val Gly Lya Leu Pro Cya Leu Glu I le Ser Gin Ser Val Thr Gly 
705 710 715 720 



Pha Gly Arg Gin Met I le Glu Lys Thr Lye Gin Leu Val Glu Sar Lys 
725 730 735 
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Tyr Thr Val Glu Asn Qly Tyr Asp Ala Asn Ala Lys Val Val Tyr Gly 
740 745 750 



Asp Thr Asp Ser Val Met Cys Arg Pha Gly Val Ser Ser Val Ala Glu 
755 760 765 



Ala Mat Ser Leu Gly Arg Glu Ala Ala Asn Trp Val Ser Ser His Pha 
770 775 780 



Pro Ser Pro I Id Arg Leu Glu Pha Glu Lys Val Tyr Pha Pro Tyr Leu 
785 790 795 800 



Leu I le Ser Lya Lya Arg Tyr Ala Gly Leu Leu Pha Ser Ser Arg Ser 
805 810 815 



Asp Ala His Asp Lys Met Asp Cys Lya Giy Leu Glu Ala Val Arg Arg 
820 825 



Asp Asn Cys Pro Leu Val Ala Asn Leu Val Thr Ser Ser Leu Arg Arg 
835 840 845 



I le Leu Val Asp Arg Asp Pro Asp Gly Ala Val Ala His Ala Lys Asp 
850 855 860 



Val I le Ser Asp Leu Leu Cys Asn Arg I le Asp I le Ser Gin Leu Val 
865 870 875 880 



I le Thr Lys Glu Leu Thr Arg Ala Ala Ala Asp Tyr Ala Gly Lys Gin 
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890 



895 



Ala His Val Glu 
900 



Ala Glu Arg Met Arg Lya Arg Asp Pro Gly Ser 
905 910 



Ala Pro Ser Leu Gly Asp Arg Val Pro Tyr Val I le I la Gly Ala Ala 
916 920 925 



Lya Gly Val Ala Ala Tyr Hat Lya Ser Glu Asp Pro Leu Pha Val Leu 
930 935 940 



Glu His Ser 
946 



Pno I Is Asp Thr Gin Tyr Tyr Leu Qlu Gin Gin Leu 
950 955 960 



Ala Lys Pro Leu 



Leu Arg 1 1 e Phe Glu Pro I le. Leu Gly Glu Gly Are 
965 970 976 



Ala Glu Ser Val Leu Leu Arg Gly Asp His Thr Arg Cys Lya Thr Val 

985 990 



Leu Thr Ser Lya Val Gly Gly Leu Leu Ala Phe Thr Lys Arg Arg Aan 
995 1000 1005 



Cys Cys I le Gly Cys Arg Ser Val I le Asp His Gin Gly Ala Val 
1010 1015 1020 



Cys Lys Phe Cys Gin Pro Arg Glu Ser Glu Leu Tyr Gin Lya Glu 
1025 1030 1Q35 
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Val Ser His Leu Asn Ala Leu Q!u Glu Arg Pha Sar Arg Lou Trp 
1040 1045 1050 



thr Gin Cys Gin Arg Cya Gin Gly Ser Leu His Glu Asp Val I la 
1055 1060 1065 



Cys Thr Ser Arg Asp Cya Pro lie Phe Tyr Met Arg Lya Lya Val 
1070 1075 1080 



Arg Lya Aap Leu Glu Asp Gin Glu Arg Leu Leu Gin Arg Phe Gly 
1085 1090 1095 



Pro Pro Gly Pro Glu Ala Trp 
1100 1105 



<21G> 88 

<211> 3318 

<212> DNA 

<213> Mus nusculuo 



<220> 

<221> CDS 

<222> (1),,(3318) 

<400> 88 

atg gat tgt aag ogg cga caa gga oca ggc cct ggg gtg ccc cca aag 

Met Aap Cya Lya Arg Arg Gin Gly Pro Gly Pro Gly Val Pro Pro Lya 
15 10 15 



25.Mar.20 04 23:34 



S. YAMAMOTO OSAKA 



NO. 7313 P. 1 96/239 



194/236 



egg got cga ggg cac cto tgg gat gag gac gag cot teg ccg teg cag 96 
Arg Ala Arg Gly His Leu Trc Asp Glu Asp Glu Pro Ser Pro Sar 6ln 
20 25 30 

ttt gag gcg aac ctg gca ctg otg gag gaa ata gag get gag aac egg 144 
Pha Qlu Ala Asn Leu Ala Leu Lau Glu Glu I la Glu Ala Glu Asn Arg 
35 40 45 

otg cag gag gca gag gag gag ctg cag ctg ggg oca gag ggo ace gtg 192 
Leu Gin Glu Ala Glu Glu Glu Leu Gin Leu Pro Pro Glu Gly Thr Val 
50 55 60 

ggt ggg cag ttt toe act gca gac att gac cot egg tgg egg egg ccc 240 
Gly Gly Gin Pha Sar Thr Ala Asp I la Asp Pro Arg Trp Arg Arg Pro 
65 70 75 80 

acc eta cgt gec ctg gac ccc age aog gag coo etc ate ttc cag cag 288 
Thr Lag Arg Ala Leu Asp Pro Ser Thr Glu Pro Lau I le Pha Gin Gin 
85 90 95 

ctg gag att gac cac tat gtg ggc tea gca oca ccc ctg oca gaa ggg 336 
Leu Glu ! la Aap His Tyr Val Gly Ser Ala Pro Pro Leu Pro Glu Gly 
100 105 110 

ccc ctg oca too egg aac tea gtg ccc ata otg agg gee ttt ggg gtc 384 
Pre Lau Pro Sar Arg Asn Sar Val Pre ! la Lau Arg Ala Phe Gly Val 
116 120 125 

acc gat gaa ggc ttc tec gtc tgc tgc cac ata cag ggo ttt gee ccc 432 
Thr Aso Glu Gly Phe Ser Val Cys Cya His I le Gin Gly Phe Ala Pro 
130 135 140 

tacttctaoaccccogogcctcctgrttttB^ 480 
Tyr Phe Tyr Thr Pro Ala Pro Pro Gly PhB Gly Ala Glu His Leu Ser 
145 150 155 160 
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gag ctg cag cag gag otg aao goa sec arte age egg gao cag ego ggt 628 
Qlu Leu Gin Gin Glu Leu Asn Ala Ala lie Ser Arg Asp Gin Arg Gly 
165 170 175 

ggg aag gag oto tea ggg ccg gca gtg ctg gca ata gag eta tgc tec 576 
Gly Lya Glu Lbu Ser G|y Pro Ala Val Leu Ala I la Glu Lau Cys Ser 
180 185 190 

cgt gag age atg ttt ggg tac cac ggt cat ggc cot tot oca ttt etc 624 
Arg Glu Ser Mat Pho Gly Tyr His Gly His Gly Pro Ser Pro Pha Leu 
195 200 205 

cgc ato acc ctg gca eta ccc cgc ctt atg goa cca gee cgc cgc ctt 672 
Arg I la Thr Leu Ala Lau Pro Arg Leu Mat Ala Pro Ala Arg Arg Lau 
210 215 220 

ctg gaa oag ggt gtc cga gtg cca ggc ctg ggo acc ccg age ttc goa 720 
Leu Glu Gin Gly Val Arg Val Pro Gly Leu Gly Thr Pro Ser Pha Ala 
225 230 235 240 

ccc tac gaa gec aac gtg gao ttt gag ate egg ttc atg gtg gat got 768 
Pro Tyr Glu Ala Asn Val Asp Phe Glu I le Arg Phe Met Val Asp Ala 
245 250 255 

gac att gtg gga tgo aac tgg ttg gag ctg cca get gga aag tac gtt 816 
Asp I le Val Gly Cya Asn Trp Leu Glu Leu Pro Ala Gly Lya Tyr Val 
260 265 270 

egg agg gcg gag aag aag gec acc ctg tgt cag ctg gag gtg gac gtg 864 
Arg Arg Ala Glu Lya Lya Ala Thr Leu Cy* Gin Leu Glu Val Asp Val 
276 280 285 

ctg tgg tea gat gtg ato agt cac oca ccg gag ggg cag tgg cag ego 912 
Leu Trp Ser Asp Val I la Sor Hie Pro Pro Glu Gly Gin Trp Gin Arg 
290 295 300 

att gca ccq ctg cgt gtg ctt ago ttc gac ate gag tgt get ggc cga 960 
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I le Ala Pro Leu Arg Vel Leu Ser Phe Asp I le Glu Cys Ala Gly Arg 
305 310 315 320 

aaa ggc ate ttc cct gag cot gag cgt gee ccc gtg ate cag ate tgt 1008 
Lys Gfy I le Phe Pro Glu Pro Glu Arg Asp Pro Val ( le Gin I le Cys 
326 330 335 

tct ctg ggg ctg cgc tgg ggg gag ccg gag cca ttc ttg cgt ctg gca 1056 
Ser leu Gly Leu Arg Trp Gly Glu Pro Glu Pro Phe Leu Arg Leu Ala 
340 345 350 

etc acg ctg egg ccc tgt gec ece ate ctg ggt gec aaa gtg cag age 1104 
Leu Thr Leu Arg Pro Cys Ala Pro I la Leu Gly Ala Lys Val Gin Ser 
355 3W 365 

tat gag egg gaa gaa gac ctg etc cag gec tgg gec gac ttc ate ctt 1152 
Tyr Glu Arg Glu Glu Asp Leu Leu Gin Ala Trp Ala Asp Phe Me Leu 
370 375 380 

gee artg gae cot gac gtg ate acc ggc tac aac att cag aae ttt gec 1200 
Ala Met Asp Pro Aep Val I le TTir Gly Tyr Asn I le Gin Aan Phe Ala 
385 360 395 400 

etc cca tac etc ate tct egg gca cag gec eta sag gtg gae cgc ttc 1248 
Leu Pro Tyr Leu i le Ser Arg Ala Gin Ala Leu Lye Val Asp Arg Phe 
405 410 415 

cct ttc ctg ggc ego gtg act ggt etc cgc tec aac ate cgt gae toe 1296 
Pro Phe Leu Gly Arg Val Thr Gly Leu Arg Ser Asn Me Arg Asp Ser 
420 425 430 

tec ttc caa tea agg cag gtc ggc egg egg gac agt aag gtg etc age 1344 
Ser Phe Gin Ser Arg Gin Val Gly Arg Arg Aap Ser Lya Val I le Ser 
435 440 445 

atg gtg ggt cge gtt cag atg gat atg ctg cag gtg ctg ctt egg gaa 1392 
Met Val Gly Arg Val Gin Itet Aap Met Leu Gin Val Leu Leu Arg Glu 
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450 455 460 

cac aag oto ego too tac acg etc aac get gtg agt ttc cac tto otg 1440 
His Lya Leu Arg Sar Tyr Thr Leu Aen Ala Val Ser Phe Hia Pha Leu 
465 470 475 480 

EEC gag cag aag gag gac gtt cag cac age ate ate ace gao otg cag 1488 
Gly Glu Qln Lya Glu Asp Val Gin Hla Sar I la I la Thr Asp Leu Gin 
485 490 465 

aat ggg aac gaa cag acg cgc ceo cgc ctg goo gtg tac tgc ctg aag 1528 
Asn Qly Asn Glu Sin Thr Arg Arg Arg Lau Ala Val Tyr Cya Leu Lys 
500 505 510 

gac goo ttt ctg cca etc cga eta eta gag cgc ctt atg gtg ctg gtg 1584 
Asp Ala Phe Leu Pro Leu Arg Lau Lau G(u Arg Leu Met Val Leu Val 
616 520 625 

aat aat gtg gag atg gcg cgt gto acg ggt gta ccc ctt ggg tac ctg 1632 
Asn Asn Val Glu Mat Ala Arg Val Thr Gly Val Pro Leu Gly Tyr Lau 
530 535 540 

etc aoo egg ggc cag cag Etc aag gtc gtg tot cag otg ctg cgc cag 1680 
Lau Thr Arg Gly Q| n Gin Val Lye Val Val Ser Gin Leu Leu Arg Gin 
545 650 555 660 

gec atg cgc cag ggg ctg ctg atg oct gtg gtg aag ace gag ggc agt 1728 
Ala Met Arg Gin Gly Leu Leu Mat Pro Val Val Lya Thr Glu Gly Ser 
565 570 575 

gag gao tao aog gga gec aca gtc att gag coo etc aaa ggg tae tat 1776 
Glu Aap Tyr Thr Gly Ala Thr Val I le Glu Pro Leu Lys Gly Tyr Tyr 
580 585 590 

gac gtc ccc att gec ace ctg gac tto too too ttg tac cca tec ate 1824 
Asp Val Pro I le Ala Thr Leu Asp Phe Sar Ser Leu Tyr Pro Ser I le 
595 600 805 
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atg atg goo oat aat ctg tgo tac ace acg ctg etc cga cat ggg got 1872 
Met Mat Ala His Aon Leu Cya Tyr Thr Thr Leu Leu Arg Pro Gly Ala 
610 616 620 

goo Gag aag ctg ggc ctt aaa cca gut gag ttc ate aag aca ccc act 1920 
Ala Qln Lys Leu Gly Leu Lys Pro Asd Glu Phe I le Lys Thr Pro Thr 
625 630 635 640 

ggg gat gag ttt gtg aag tea tot gta egg aag ggc cto ctg ccc cag 1968 
Gly Asp Glu Phe Val Lys Ser Ser Val Arg Lys Gly Lbu Leu Pro Gin 
645 650 655 

ate ctg gag aat ctg ctg agt gco ogo aag agg goo aag get gag ctg 2016 
I la Leu Glu Aen Leu Leu Ser Ala Arg Lys Arg Ala Lye Ala Glu Leu 
660 665 670 

get cag gag acg gac ccc ctg egg cga cag gtc ttg gac ggc egg caa 2064 
Ala Gin Glu Thr Asp Pro Leu Arg Arg Gin Val Leu Asp Gly Arg Gin 
675 680 685 

ctg gca eta aaa gtg agt gco aac tec gta tat ggc tto aot ggt gec 2112 
Leu Ala Leu Lys Val Ser Ala Asn Ser Val Tyr Gly Phe Thr Gly Ala 
690 695 700 

cag gtg ggo aag ctg cca tgt ttg gag ate tco cag agt gtc act ggg 2160 
Gin Val Gly Lys Leu Pro Cys Leu Glu Me Ser Gin Ser Val Thr Gly 
705 710 715 720 

ttc ggg egg cag atg att gag aaa acc aag cag ctt gtg gag tec aag 2208 
Phe Gly Arg Gin Met Me Glu Lys Thr Lys Gin Leu Val Glu Ser Lys 
725 730 735 

tac ace gtg gaa aat ggc tac gat gee aac goo aag gta gtc tac ggt 2256 
Tyr Thr Val Glu Asn Gly Tyr Asp Ala Asn Ala Lys Val Val Tyr Gly 
740 745 750 
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gao acg gac tot gtg atg tgc egg ttt ggc gto too tct gtg get gaa 2304 
Asp Thr Asp Ser Val Met Cys Arg Phe Gly Val Ser Ser Val Ala Olu 
755 760 7S5 

gca atg tct ctg ggg egg gag get goa aao tgg gta toe art cao tto 2352 
Ala Met Ser Leu Gly Arg Glu Ala Ala Asn Trp Val Ser Ser Hie Phe 
770 775 780 

oca tea ooo ate egg ctg gag ttc gag aag gtt tac ttc cea tao ctg 2400 
Pro Ser Pro I le Arg Leu Glu Phe Glu Lye Val Tyr Phe Pro Tyr Lou 
785 790 795 800 

ota etc age aag aag cgc tat get gge ctg etc tto tee too oge let 2448 
Leu I le Ser Lye Lye Arg Tyr Ala Gly Leu Leu Phe Ser Sar Arg Ser 
805 810 816 

gat gee cat gae aaa atg gao tgo aag ggc ctg gag get gtg ego agg 2496 
Asp Ala His Asp Lys Met Asp Cys Lys Gly Leu Glu Ala Val Arg Arg 
820 825 830 

gao aae tgt ceo ctg gtg gec aac etc gtt aca tec tct ctg cgc egg 2544 
Asp Asn Cys Pro Leu Val Ala Asn Leu Val Thr Ser Ser Leu Arg Arg 
835 840 845 

arte etc gtg gae egg gae cot gat ggg gee gta goo eat gec aag gac 2592 
I le Leu Val Aep Arg Asp Pro Asp Gly Ala Val Ala His Ala Lye Asd 
850 855 



gtc ate teg gac ctg ctg tgc aac cgc ata gao ate tec cag ctg gto 2640 
Val t le Ser Asp Leu Leu Cys Asn Arg I le Asp He Ser Gin Leu Val 
866 870 875 



ate ace aaa gag ttg acc ego gea gca gca. gac tat get ggc aag cag 2688 
! le Thr Lys Glu Leu Thr Arg Ala Ala Ala Asp Tyr Ala Gly Lys Gin 
885 890 895 

£ct cae gtg gag ctg get gag agg atg agg sag cgc gsc ccc ggc agt 2736 
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Ala His Val Glu Lou Ala Glu Arg Met Arg Lys Arg Asp Pro Gly Ser 
900 905 910 

gcg ccc ago ctg ggt gao cga gtc ccc tat gtg ate att ggt get got 2784 
Ala Pro Ser Leu Gly Asp Arg Val Pro Tyr Val lie lie Gly Ala Ala 
915 920 925 

aag ggt gtg gec gec tao atg aag teg gag gac ooc otg ttt gtg ctg 2832 
Lys Gly Val Ala Ala Tyr Met Lye Ser Glu Asp Pro Leu Phe Val Leu 
930 935 940 

gag cac ago otg ccc ate gac act cag tao tac otg gag cag cag ctg 2880 
Glu His Ser Leu Pro I le Asp Thr Gin Tyr Tyr Leu Qlu Gin Gin Leu 
945 950 955 960 

gec aag ccg cto ttg cgc ate ttt gag coo ato otg ggt gag ggc est 2928 
Ala Lys Pro Leu Leu Arg I le Phe Glu Pro I le Leu Gly Glu Gly Arg 
965 970 975 

gca gag tct gtg ctg ctg cgc ggt gac cac aca cga tgc aag aot gtg 2976 
Ala Glu Ser Val Leu Leu Arg Gly Asp Hie Thr Arg Cys Lys Thr Val 
980 986 990 

etc acc age aag gtg ggc ggc etc ttg gec ttc ace aag cgc cgc aac 3024 
Leu Thr Ser Lys Val G|y Gly Leu Leu Ala Phe Thr Lys Arg Arg Asn 
995 1000 1005 

tgt tgc att ggc tgc cgc tec gta ato gee cat caa gga gec gtg 3069 
Cye Cys I le Gly Cys Arg Ser Val I le Aeo His Gin Gly Ala Val 
1010 1015 1020 

tgt aag ttc tgt oag cca egg gag tog gag oto tat oag sag gag 3114 
Cys Lys Phe Cys Gin Pro Arg Glu Ser Glu Leu Tyr Gin Lys Glu 
1025 1030 1035 

gtg tea cac ctg aat gec ttg gaa gaa egg ttc tot cgc cto tgg 3159 
Val Ser Hie Leu Asn Ala Leu Glu Glu Arg Fhe Ser Arg Leu Trp 
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1040 1045 1050 

aoa oag tgt osa ago tgc cag ggc age ttg cat gag gac gtc ate 3204 
Thr Gin Cya Gin Arg Cys Gin Gly Ser Leu His Glu Asp Val I la 
1055 1080 1065 

tgt acc age cgt gac tgt ccc ate ttc tac atg ego asgaaggtg 3249 
Cys Thr Ser Arg Asp Cya Pro I la Phe Tyr Mat Arg Lya Lya Val 
1070 1075 1080 

ego aag gac otg gaa geo cag gaa egg ctg ctg cag cgc ttt gga 3294 
Arg Lys Aap Lau Glu Aap Gin Glu Arg Leu Leu Gin Arg Phe Gly 
1085 1090 1095 

txg ccc ggc cct gag gec tgg tga 3318 
Pro Pro Gly Pro Glu Ale Trp 
1100 1105 



<210> 89 

<211> 1105 

<212> PRT 

<213> Mua nuaculus 

<400> 89 

Mat Aap Cya Lye Arg Arg Gin Gly Pro Gly Pro Gly Val Pro Pro Lys 
15 10 15 



Arg Ala Arg Gly Hia Lau Trp Asp Glu Asp Glu Pro Ser Pro Ser Gin 
20 25 30 



Phe Glu Ala Asn Leu Ala Lau Lau Glu Glu I Is Glu Ala Glu Asn Arg 
35 40 45 



25. Mar. 2004 23:36 



S. YAMAMOTO OSAKA 



NO. 7313 P. 204/239 



202/236 



Leu Gin Glu Ala Qlu Glu Glu Leu Gin Leu Pro Pro Qlu Gly Thr Val 
50 55 60 



Gly Gly Gin Pha $er Thr Ala Asp I le Asp Pro Arg Trp Arg Arg Pro 
65 70 75 BO 



Thr Leu Arg Ala Leu Asp Pro Ser Thr Glu Pro Leu I le Phe Gin Gin 
85 90 95 



Leu Glu lie Asp His Tyr Val Gly Ser Ala Pro Pro Leu Pro G|u Gly 
100 105 110 



Pro Leu Pro Ser Arg Aen Ser Val Pro I le Leu Arg Ala Phe Gly Val 
115 120 125 



Thr Asp Glu Gly Phe Ser Val Cys Cye His Me Gin Gly Phe Ala Pro 
130 135 140 



Tyr Phe Tyr Thr Pro Ala Pro Pro Gly Phe Gly Ala Glu His Lau Ser 
145 150 155 160 



Glu Leu Gin Gin Glu Leu Asn Ala Ala I le Ser Arg Asp Gin Arg Gly 
165 170 175 



Gly Lya Glu Leu Ser Gly Pro Ala Val Leu Ala I le Glu Leu Cys Ser 
180 185 190 
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Arg Glu Ser Met Phe Gly Tyr His Gly His Gly Pro Ser Pro Phe 
166 200 205 



Arg I le Thr Leu Ala Leu Pro Arg Leu Mat Ala Pro Ala Arg Arg Leu 
210 215 220 



Leu Glu Gin Gly Val Are Val Pro Gly Lau Gly Thr Pro Ser Phe Ala 
225 230 235 240 



Pro Tyr Glu Ala Asn Val Asp Phe Glu lie Arg Phe Met Val Asp Ala 
245 250 255 



Asp I ie Val Gly Cya Asn Trp Leu Glu Leu Pro Ala Gly Lya Tyr Val 
260 265 270 



Arg Arg Ala Glu Lya Lya Ala Thr Leu Cys Gin Leu Glu Val Aap Val 
275 260 285 



Leu Trp Ser Asp Val I la Ser His Pro Pro Glu Gly Gin Trp Gin Arg 
290 295 300 



I le Ala Pro Leu Arg Val Leu Ser Phe Asp I le Glu Cys Ala Gly Arg 
305 310 315 320 



Lye Gly I le Phe Pro Glu Pro Glu Arg Asp Pro Val I le Gin I le Cya 
325 330 335 



Sef Leu Gly Leu Arg Trp Gly Glu Pro Glu Pro Phe Leu Arg Leu Ala 
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340 345 350 



Leu Thr Leu An Pro Cya Ala Pro I le Leu Gly Ala Lys Val Sin Ser 
356 360 365 



Tyr Glu Arg Glu Glu Asp Leu Leu Gin Ala Trp Ala Asp Phe He Leu 
370 375 380 



Ala Met Asp Pro Asp Val I le Thr Gly Tyr Asn I le Gin Asn Phe Ala 
385 390 395 400 



Leu Pro Tyr Leu I (a Ser Arg Ala Gin Ala Leu Lys Val Asp Arg Phe 
405 410 415 



Pro Phe Leu Gly Arg Val TTir Gly Leu Arg Ser Asn I (e Arg Asp Ser 
420 425 430 



Ser Phe Gin Ser Arg Gin Val Gly Are Arg Asp Ser Lya Val lie Ser 
435 440 445 



Het Val Gly Arg Val Gin Hat Asp Met Leu Gin Val Leu Leu Arg Glu 
450 455 460 



His Lys Leu Arg Ser Tyr Thr Leu Asn Ala Val Ser Phe His Phe Leu 
465 470 475 480 



Gly Glu Gin Lys Glu Asp Val Gin His Ser He Me Thr Asp Leu Gin 
485 490 495 
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Asn Gly Asn Glu Gin Thr Arg Arg Arg Leu Ala Val Tyr Cys Lau Lys 
500 606 510 



Asp Ala Pha Lau Pro Leu Arg Leu Leu Glu Are Leu Met Val Leu Val 
515 520 525 



Asn Asn Val Glu Met Ala Arg Val Thr Gly Val Pro Lau G|y Tyr Leu 
530 535 540 



Leu Thr Arg Gly Gin Gin Val Lys Val Val Ser Gin Leu Leu Arg Gin 
646 560 555 5G0 



Ala Mat Arg Gin Gly Leu Leu Met Pro Val Val Lye Thr Glu Gly Ser 
565 670 575 



Glu Asp Tyr Thr Gly Ala Thr Val I la Glu Pro Leu Lys Q|y Tyr Tyr 

585 690 



Asp Val Pro I le Ala Thr Leu Asp Pha Ser Ser Leu Tyr Pro Ser I le 

600 805 



Met Hat Ala Hie Aen Leu Cys Tyr Thr Thr Leu Leu Arg Pro Gly Ala 
610 615 620 



Ala Gin Lye Leu Gly Lau Lys Pro Asp Glu Phe I le Lys Thr Pro Thr 
626 630 635 640 
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Gly Asp Qlu Phe Val Lys Ser Ser Val Arg Lys Gly Lau Lau Pro Gin 
645 650 655 



I le Leu Qlu Asn Leu Leu Ser Ala Arg Lys Arg Ala Lya Ala Qlu Leu 
660 665 670 



Ala Qln Glu Thr Asp Pro Lau Arg Arg Qln Val Lau Asp Gly Arg Qln 
675 680 686 



Leu Ala Leu Lya Val Ser Ala Asn Ser Val Tyr Gly Phe Thr Gly Ala 
690 695 700 



Gin Val Gly Lys Lau Pro Cys Lag Qlu He Ser Qln Ser Val Thr Qly 
705 710 715 720 



Phe Qly Arg Qln Met I le Glu Lys Thr Lys Gin Leu Val Qlu Ser Lys 
725 730 735 



Tyr Thr Val Qlu Asn Gly Tyr Asp Ala Asn Ala Lye Val Val Tyr Gly 
740 745 750 



Asp Thr Asp Sar Val Mat Cys Arg Phe Gly Val Ser Ssr Val Ala Qlu 
755 760 765 



Ala Itet Ser Leu Gly Arg Qlu Ala Ala Asn Trp Val Ser Ser His Phe 
770 775 780 
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Pro Ser Pro I le Arg Leu Glu Phe Glu Lys Vai Tyr Phe Pro Tyr Leu 
785 790 795 800 



Leu I le Ser Lys Lys Arg TVr Ala Gly Leu Leu Phe Ser Ser Arg Ser 
805 810 815 



Asp Ala His Asp Lys Met Asp Cys Lys Gly Leu Glu Ala Val Arg Arg 
820 825 830 



Asp Asn Cys Pro Leu Val Ala Asn Leu Val Thr Ser Ser Leu Arg Arg 
835 840 845 



I le Leu Val Asp Arg Asp Pro Asp Gly Ala Val Ala His Ala Lys Asp 
850 855 860 



Val He Ser Asp 
865 



Leu Cys Asn Arg I le Asp I le Ssr Gin Lsu Val 
870 875 880 



le Thr Lys Glu Leu Thr Arg Ala Ala Ala Asp Tyr Ala Gly Lys Gin 

890 895 



Ala His Val Glu Leu Ala Glu Arg Mat Arg Lys Arg Asp Pro Gly Ssr 
900 905 910 



Ala Pro Ser Leu Gly Asp Arg Val Pro Tyr Val I la Me Gly Ala Ala 
815 920 925 



Lys Gly Val Ala Ala Tyr Met Lys Ssr Glu Asp Pro Leu Phe Val Leu 
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WO 



940 



Glu His Ser Leu Pro I la Asp Thr Qln Tyr Tyr Leu Qlu Gin Qln 
946 950 965 



Ala Lys Pro Lau Leu Arg I le Phe Qlu Pro I le Leu Gly Glu Gly Arg 

970 975 



Ala Glu Ser Val Leu Leu Arg Gly Asp His Thr Arg Cye Lye Thr Val 
980 985 990 



Leu Thr Ser Lys Val Gly Gly Leu Leu Ala Pha Thr Lye Arg Arg Asn 
995 1000 1005 



Cya Cys I le Gly Cya Arg Ser Val I le Asp His Gin Gly Ala Val 
1010 1015 1020 



Cye Lye Phe Cya Gin Pro Arg Glu Sar Glu Lau Tyr Gin Lye Glu 
1025 1030 1035 



Val Ser His Leu Asn Ala Leu Glu Glu Arg Phe Ser Arg Leu Trp 
1040 1045 1050 



Thr Gin Cye Gin Arg Cye Gin Gly Ser Leu His Glu Asp Val I le 
1055 1060 1065 



Cys Thr Ser Arg Asp Cys Pro I la Phe Tyr Met Arg Lys Lya Val 
1070 1075 1080 
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Arg Lya Asp Leu Glu Asp Gin Glu Aug Leu Leu Gin Arg Phe Gly 
1085 1090 1095 



Pro Pro Sly Pro Glu Ala Trp 
1100 1105 



<210> 90 

<211> 3684 

<212> DMA 

<213> Arab I dops Is thai i ana 



<220> 

<221> CDS 

<222> (BOD.. (557) 

<220> 

<221> CDS 

<222> (689).. (818) 

<220> 

<221> CDS 

<222> (1008).. (1114) 
<220> 

<221> CDS 

<222> (1194).. (1320) 

<220> 

<221> CDS 

<222> (1489).. (1576) 



<220> 
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<221> CDS 

<222> (1671).. (1786) 

<220> 

<Z21> CDS 

<222> (1858).. (1941) 

<220> 

<221> CDS 

<222> (2040).. (2108) 

<220> 

<221> CDS 

<222> (2198). . (2269) 
<220> 

<221> CDS 

<222> (2352). . (2443) 

<220> 

<221> CDS 

<222> (2546). . (2672) 

<220> 

<221> CDS 

<222> (2772).. (2873) 

<220> 

<221> CDS 

<222> (2965).. (3032) 

<220> 

<221> CDS 

<222> (3122).. (3180 

<400> 90 

agcgattcct tagcagaaa^ gngctccatt tctctggcet aaaccaaagg a^atcettga 60 
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actgtttoct gcaecattgc tcttaaaaco cttotccggc ecgaattctt ccaaccctgo 120 

ttcaccaccg gaaoattgag acaaaatctc gacggtgacg Gtgaggttga aaaaacaaat 180 

cgaaccgcag acgtaccagg aaccgaacca tgtataaacg ccattgaaga agaagaagaa 240 

gaagaaggtg aaaaaegaaa gattgagaat ttetttgctt tgagcaacca aacctcagga 300 

aaaaagagtt aaggtgggag tgtetggtto aaccggttta tatccggttc aaattaaaco 360 

tottacagtt aaccgggttt tgtgtttggt tcgattgttc ataaaagaaa gaagactctt 420 

gtcgtcgatt agtgccaaag ttgaasgttg aaaccttttc teagaartttt etgetcagtt 480 

otgagttttt ttttcccgcc atg gaa ate gac too gag aaa att cac gaa agg 633 
Met Glu I le Aap Sar Glu Lye I le His Glu Arg 
1 5 10 

aag oaa tec gat tac aat teg ctg gtacgaactc tattacttta tcgacttgta 587 
Lya Gin Sar Asp Tyr Asn Ser Leu 
15 

gtgaaagaca aatgtaatca ttcgtggtgg tgactgtttc taottataag tgtacgggpt 647 

agggtttgtt atotgattet gagtttttgc aattgaagca g gat gas aga ttc gag 703 

Asp Glu Arg Pha Glu 

20 

ata cag aag gag atg tac aga ggt eag caa tac agt cag att tac ttt 761 
I Id Gin Lys Glu Mat Tyr Arg Gly Gin Gin Tyr Ser Gin I le Tyr Phe 
25 30 36 40 

get cgt ctt cat cto atg aga aca ctt etc tac tet ctt get cot act 799 
Ala Arg Leu His Leu Met Arg Thr Leu Lau Tyr Sar Leu Ala Pro Thr 
45 50 55 



25. Mar. 2 0 04 23:37 



S. YAMAMOTO OSAKA 



NO. 7313 P. 214/239 



212/236 



tgg aaa tot cat ttg cct g gtcagtgctt ttgtttctct catatttagc 846 
Trp Lya Ser His Leu Pro 
60 

acaacaacga agagcagttt ttgagaattt tcttgggrtta gatataatta ggtgaaatca 908 

gtgattttta gggatttttg ctatcttatg gattacagtt gagaaagatt gotagtattg 968 

tttaaattat agatctgaat gtgaatttca tttttgeag tg tgt aag gtt ttg 1021 

Val Cys Lye Val Leu 
65 

gga ctt gaa aaa gga aaa gaa tgo ata att gtg gga ace ttg tto aaa 1069 
Qly Leu Qlu Lya Qly Lya Qlu Cys I la lie Val Gly Thr Lau Pha Lya 
70 76 80 

cac atg aag ctt aaa cct tgt gtt etc gat gaa tat tct aaa gag 1114 
His Met Lya Lau Lya Pro Cys Val Leu Asp Glu Tyr Ser Lya Glu 
B5 90 95 

ettggttttt attaacctct actgtttttt tgagctatgt otatgetgaa tcaatctgag 1174 

tatatttaac ataatgoag agg tea gtt act ccg ctt gtt aaa oca cat aac 1226 
Arg Ser Val Thr Pro Leu Va! Lya Pre His Asn 
100 105 

ttt atg cat cot got gart aat ctg ate etc gaa gac gag agt ggg aga 1274 
Pha Mat His Pro Asp Asp Asn Lau I la Lau Glu Asp Qlu Ser Gly Arg 
110 115 120 125 

gtt sag ctt get ggt tec gca ctt tea cct gcg att tat gtg aca g 1320 
Val Lya Leu Ala Gly Ser Ala Leu Ser Pro Ala I la Tyr Val Thr 
130 135 140 

gtattgoaaa tgggttctta ctgtttttac tgtatgattt tttccttctt tacaatgtgg 1380 



caaatcttag agattttgat caagctttcc tctcttaaaa gatgggttct ttaagaaaat 1440 
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taacgttgaa gcctoccgtg cattgtag gt gtt gtt gtt gca ctg cart ggg 1491 

Gly Val Val Val Ala Leu Hia Qly 
145 

aag gaa act aat get ggt gaa ttc ttt gtt gag gat gta eta gaa get 1539 
Lya Qlu Thr Asn Ala Gly Glu Phe Phe Val Glu Asp Val Leu Glu Ala 
150 155 160 

ggt tta cca cct cag att gag egg cct ato gat eta c gtaagtctag 1586 
Gly Leu Pro Pro Gin I le Glu Arg Pro I la Asp Leu 
165 170 175 

ctatgttctc ttccttttgc taacctcatg getcaatcat ttctataagc aatctctcat 1646 



gatacatcca tattgeatet gcag ag gaa gat aaa tat gto gtg tta ttg 

Gin Glu Aap Lys Tyr Val Val Leu Lau 
180 185 



teg ggc ett tgt att gga age aaa teg get aat ope ctg cag ttt cag 1744 
Ser Gly Lau Cys I le Gly Ser Lys Sar Ala Asn Pro Leu Gin Phe Gin 
190 195 200 

ctt ctt gtt gao oat ata act ggg cat etc gga gat gag gag 1786 
Leu Lau Val Aap His I le Thr Gly His Leu Gly Asp Glu Qlu 
205 210 215 

gttoaaatct ettaacttge ag gttgtt ca acatatttct ttocttaatt tatactttat 1846 



ggtttgaaea g gaa caa ggo ctt gca gca cag ata gtt cat gta gta att 
Glu Gin Gly Leu Ala Ala Gin I le Val His Val Val I le 
220 225 



got gga aao tct ttt gaa ttt ccc cgc aaa etc att aat ggo cag 1941 
Ala Gly Asn Ser Phe Glu Phe Pro Arg Lya Leu I le Asn Gly Gin 
230 235 240 
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gtaottataa cttttgttgo tgatatattc tcagatacag ttccagtaat tutctgecce 2001 

agttatgtot tatgatcttt attggttgat ctttgtag aac ttg gcc teg aaa gat 2057 

Asn Uu Ala Ser Lys Asp 
245 

csa teg aca ctg tat gag ccc ate aaa gag ctt gat ate atg tta ago 2105 
Gin Ser Thr Leu Tyr Glu Pro J la Lys Glu Leu Asp I le Met Leu Ser 
250 255 280 265 

cag gtcagttaao tggatetacg tgtgtgttat cgatatctat tgagatgaaa 2158 
Gin 



gttcaaactc ctrttttttt ttttgtggat tgtttttag ata got gca gga gtt 2212 

I Id Ala Ala Gly Val 
270 

tea gta gat ate atg cca. ggc acg aat gat oca got aac ttc gca ttg 2260 
Ser Val Asp I le Met Pro Gly Thr Asn Asp Pro Ala Asn Phe Ala Lau 
276 280 285 

oct cag cag gtctgcaaat acataagaaa cattcaaaat cccgcatttt 2309 
Pro Gin Gin 
290 

gtatcgataa ctctgattoa taggecotto tcttttgttc ag cot ctg aat aga 2363 

Pro Leu Asn Arg 



tgt ctt ttc oct gga tct tea eet tat aac aoc ttc aga tea tgt aca 2411 
Cye Leu Phe Pro Gly Ser Ser Pro Tyr Asn Thr Phe Arg Sar Cys Thr 
2&5 300 305 310 

aat cet cac tea ttt gat gtc gat aat ate ag gtat ga tt at tatta^tagt 2463 
Asn Pro Hia Sar Phe Asp Val Asd Asn I le Arg 
316 320 
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tgaatacaat ototctgatt ttacaacgat aaaattcttg ggtttatctg actgaaaacc 2523 

tcatatgggg geattttgca g a ttt ett gga act tct ggt eag aac ate gat 2575 

Pha Leu Gly Thr Ser Gly Gin Aan I le Asp 
325 330 

gac ctt ggc aag tac tea gag got sag age aag ott gat ttt gtg gaa 2623 
Aeo Leu Gly Lys Tyr Ser Glu Ala Lys Ser Lys Leu Asp Pha Val Glu 
335 340 345 

aga acg ctg agg tgg aga cat ctt gec cca act goa oct ast oca etc g 2672 
Arg Thr Lau Arg Trp Arg His Leu Ala Pro Thr Ala Pro Aan Thr Leu 
350 355 360 

gtaagaattc tccttgccct gcaagattac ttttttgaae taageccata aaaaaatgat 2732 

cctttgagtt ctatttggtt ttgattcact tgcgtacag gt tgt tat cat tte 2785 

Gly Cys Tyr Pro Phe 
365 

acc gat aga gac cct tto ttg att gaa acc tgc cog cat gtc tac ttc 2833 
Thr Asp Arg Asp Pro Phe Leu lie Glu Thr Cys Pro His Vai Tyr Pha 
370 375 380 

gtc ggg aat caa gat aaa tat gac aao cgt ttg ata aag g gtaaaagcac 2683 
Val Gly Asn Gin Asp Lys Tyr Asp Asn Arg Leu I le Lys 
385 390 395 

cttacaoaga gattagaaat aacafttctct tttgtcaaac atcaggcttt aacttttctt 2943 

gggtaaatat gaatgetgea g gg tea gaa ggg cag ctt gtc egg ttg ate 2993 

Gly Ser Glu Gly Gin Leu Val Arg Lau I le 
400 405 

tgc att cct aag ttc tgt gag acc get att get gtrt gcg gtgagtttaa 3042 
Cys I le Pro Lys Pha Cys Glu Thr Gly lie Ala Val Ala 
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410 415 420 

aatttgagoa gaatttgaga ocatttacec toatagattg cogattotaa atctoaaaat 3102 

caccatgtct atttcgcag gtg aao eta aga aat ctg gas tgt cac act tta 3154 
Val Aan Leu Arg Asn Leu Glu Cya His Thr Lau 
426 430 

ago ttt age act cag ata aac oaa tea taacattgag ttgotaottt $201 
Ser Pha Ser Thr Gin I le Asn Gin Ser 
435 440 

ggtagattat ttcctgtctt saagatgtaa tgttgagrtt tttcagtaac aoactcctat 3261 

gttetaacca aatgt tt g tt aaaaatcott tttottgagt ggaaottcoa aatetttgga 3321 

tatattggta atgotoattg ttttgtcota attttotaaa aatctcgaca cgagttctta 3381 

ggtagtcaca taaaggacaa nHaggg^F ccagatagtg tcgtggtagt tggtcagaag 3441 

ascgtgaaaa gaetgeaaaa ataatcttaa aaaaagcaac aflgtgoacag aatctcatgo 3501 

aaatgtetct ctctctcttG tcaaoggeta tatcoat^a cacttattai? attataaaat 3561 

taattaaatg caataatgta aegcattata ttctccaace etcoatttto ccgcatttcc 3621 

ctaacQtttc ctttataacg caaaaoagtt tcatcttcta cacttaaoao tttaatcetc 3681 

3684 

<210> 91 
<211> 440 
<212> PRT 

<213> Arabidopsis tha liana 
<400> 91 
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Met Glu I fe Asp Ser Glu Lya I le His Glu Arg Lye Gin Ser Asp Tyr 
16 10 15 



Asn Ser Leu Asp Glu Arg Phe Glu I la Gin Lys Qlu Met Tyr Arg Gly 
20 25 30 



Gin Gin Tyr Ser Gin I le Tyr Phe Ala Arg Leu His Leu Met Arg Thr 
35 40 45 



Leu Leu Tyr Ser Leu AIh Pro Thr Trp Lys Ser His Leu Pro Vol Cys 
60 55 60 



Lys Val Leu Gly Leu Glu Lys Gly Lys Glu Cys I la Me Val Gly Thr 
68 70 75 80 



Leu Phe Lys His Met Lys Leu Lys Pro Cys Val Leu Asp Glu Tyr Ser 
85 90 95 



Lya Glu Arg Sar Val Thr Pro Leu Val Lys Pro His Asn Phe Met His 
100 105 110 



Pro Asp Asp Asn Leu I le Leu Glu Asp Glu Ser Gly Arg Val Lys Leu 
115 120 125 



Ala Gly Ser Ala Leu Ser Pro Ala Me Tyr Val Thr Gly Val Val Val 
130 135 140 
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Ala Leu His Gly Lys Glu Thr Asn Ala Gly Glu Pha Phe Val Glu Asp 
145 160 155 160 



Val Leu Glu Ala Gly Lau Pro Pro Gin Ma Glu Arg Pro lie Asp Lau 
165 170 175 



Gin Glu Asp Lys Tyr Val Val Leu Leu Ser Gly Leu Cya I la Gly Ser 
180 185 190 



Lya Sar Ala Asn Pro Leu Gin Phe Gin Leu Leu Val Asp His I le Thr 
195 200 205 



Gly His Leu Gly Asp Glu Glu Glu Gin Gly Lau. Ala Ala Gin lie Val 
210 215 220 



His Val Val I le Ala Gly Asn Ssr Phe Glu Phe Pro Arg Lya Leu I le 
226 230 235 240 



Asn Gly Gin Asn Leu Ala Ser Lye Asp Gin Ser Thr Leu Tyr Glu Pro 
245 250 255 



I le Lys Glu Leu Asp I le Met Leu Ser Gin I le Ala Ale Gly Val Ser 
260 265 270 



Val Asp lie Met Pro Gly Thr Asn Asp Pro Ala Asn Pha Ala Leu Pro 
275 280 285 
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Gin Gin Pro Leu ten Arg Cys Leu Phe Pro Gly Ser Ser Pro Tyr Asn 
290 205 300 



Thr Phe Arg Ser Cys Thr Asn Pro His Ser Phe Asp Val Asp Asn I la 
306 310 315 320 



Arg Phe Leu Gly Thr Ser Gly Gin Asn ! le Abp Asp Leu Gly Lya Tyr 
325 330 335 



Ser Glu Ala Lys Ser Lya Leu Asp Phe Val Glu Arg Thr Leu Arg Trp 
340 345 350 



Arg Hie Leu Ala Pro Thr Ala Pro Asn Thr Leu Gly Cys Tyr Pro Phe 
365 360 365 



Thr Asp Arg Asp Pro Phe Leu I le Glu Thr Cye Pro Hie Val Tyr Phe 
370 375 380 



Val Gly Asn Gin Aap Lye Tyr Asp Asn Arg Leu I la Lys Gly Ser Glu 
385 390 395 400 



Gly Gin Leu Val Arg Leu I le Cya I le Pro Lye Phe Cye Glu Thr Gly 
405 410 415 



I Id Ala Val Ala Val Asn Leu Arg Asn Leu Glu Cys His Thr Leu Ser 
420 425 430 



Phe Ser Thr Gin lie Asn Gin Sar 
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435 440 



<210> 92 

<211> 3684 

<212> DNA 

<213> Arabldopsls thallana 



<220> 

<221> CDS 

<222> (501).. (557) 

<220> 

<221> CDS 

<222> (689).. (818) 

<220> 

<221> CDS 

<222> (1008).. (1114) 

<220> 

<221> CDS 

<222> (1194).. (1320) 

<220> 

<221> CDS 

<222> (1469).. (1576) 

<22Q> 

<221> COS 

<222> (1871).. (1786) 

<220> 

<221> CDS 

<222> . (1858).. (1941) 
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<220> 

<221> COS 

<222> (2040).. (2108) 
<220> 

<221> COS 

<222> (2188).. (2269) 

<220> 

<221> CDS 

<222> (2352).. (2443) 

<220> 

<221> CDS 

<222> (2545).. (2672) 

<220> 

<221> COS 

<222> (2772).. (2873) 

<220> 

<221> CDS 

<222> (2865).. (3032) 
<220> 

<221> CDS 

<222> (3122).. (3181) 

<400> 82 

agcgattoot tagcagaaag gcgctccatt tctctggogt aaaccaaagg agatccttga 60 
actgtttcot gcaaeattgd tcttaaaacc ettctccggc acgaattott coaaocctgc 120 
ttcaccaccg gaacatteag acaaaatctc gaoggtgacg ctgaggttga aaaaaccaat 180 



ogaacogcag acgtaccagg aaccgaacca tgtateaacg oeattgaaga «8«agaagaa 240 
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gaagaaggtg aaaaacgaa* gattgagaat ttrtttgctt tgagoaacca aecctcagga 300 

aaaaagagtt aaggtgggag tgtctgrttc aaooggrttta tatccggttc aaattaaacc 360 

tcttacagtt aaccgggttt tgtgtttggt tog attgtto ataaaagaaa gaagactett 420 

gtcgtcgatt egtgccaaag ttgaaa^trtg aaaccttttc teagaatttt ctgctcagtt 480 

ctgagttttt ttttcccgcc atg gaa ate gac tec gag aaa att cac gaa egg S33 
Met Glu I la Asp Sor Glu Lys I le Hla Glu Arg 
1 5 10 

aag caa toe gat tac aat teg etg gtacgaactc tattacttta tcgacttgta 587 
Ly8 Gin Sar Asp Tyr Aan Sar Leu 
15 

gtgaaagaoa aatgtaatca ttogtggtgg tgactgttto tacttataag tgtaegggot 647 

agggtttgtt atctgattct gagtttttgc aattgaagca g gat gag aga ttc gag 703 

Asp Glu Arg Pha Glu 
20 

ata cag aag gag atg tac aga ggt cag caa tee agt cag att tac ttt 751 
He Qln Lys Glu Met Tyr Arg Gly Gin Gin Tyr Sar Gin lie Tyr Phe 
25 30 35 40 

get egt ctt cat etc atg aga aca ctt etc tac tct ott get cct act 799 
Ala Arg Leu Hie Leu Mat Arg Thr Leu Leu Tyr Ser Leu Ala Pre Thr 
45 50 55 

tgg aaa tot cat ttg cet g gtcagtgctt ttgtttctct catatttagc 848 
Trp Lys Sar His Lau Pro 
60 



acaaoaaoga agagcagttt ttgegaattt tettgggtta gatataatta ggt«aaatea 
gtgattttta gggatttttg ctatcttatg gattacagtt gagaaagatt gctagtattg 



908 
968 
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tttaaattat egatctgaat gtgaatttca tttttgcag tg tgt Bag gtt ttg 1021 

Val Cys Lys Val Leu 
65 

gsa ctt saa aaa gga aaa gaa tgc ata att gtg gga acc ttg ttc aaa 1069 
Gly Leu Glu Lya Gly Lys Glu Cya lie I la Val Gly Thr Leu Phe Lys 
70 75 80 

cao atg aag ctt aaa cot tgt gtt etc gat gaa tat tct aaa gag 1114 
His Hat Lya Leu Lys Prd Cya Val Leu Aep Glu Tyr Ser Lys Glu 

85 90 95 

gttggttttt attaacctct aort grttttt tgagctatgt ctatgotgaa tcaatctgag 1174 

tatatttaac ataatgeag agg tea gtt act ccg ctt gtt aaa cca cat aac 1226 
Arg Ser Val Thr Pro Leu Val Lys Pro His Asn 
100 105 

ttt atg cat cct gat gat aat ctg ate etc gaa gac gag agt ggg age 1274 
Phe Mat His Pro Asp Asp Asn Leu I le Leu Glu Asp Glu Ser Gly Arg 
/HO 115 120 125 

gtt &ag ctt get ggt tec gca ctt tea cot gcg att tat gtg aca g 1320 
Val Lya Leu Ala Gly Ser Ala Leu Ser Pro Ala I le Tyr Val Thr 
130 135 140 

gtarttgcaaa tgggttctta ctgtttttao tgtatgattt tttccttctt tacaatgtgg 1380 

caaatottag sgattttgat caagctttcc tctcttaaaa gatgggttct ttaagaaaat 1440 

taacgttgaa gcctcccgtg cattgtag gt gtt gtt gtt gca ctg cat ggg 1491 

Gly Val Val Val Ala Leu Hie Gly 
145 

aag gaa act aat get ggt gaa ttc ttt gtt gag gat gta eta gaa got 1539 
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Lye Glu Thr Asn Ala Gly Glu Phe Phe Val Glu Asp Val Leu Gtu Ala 
160 155 160 

ggt tta oca cct cag att gag ogg ect ate «rt eta c gtaagtctag 1586 
Gly Leu Pro Pro Gin I Is Glu Arg Pro I le Asp Leu 
165 170 175 

ctatgttoto ttocttttco taacctcatg gctcaatcat ttctataagc aatctctcat 1646 

gatacatoca tattgeatet gcag eg gaa gat aaa tat gtc gtg tta ttg 1696 

Gin Glu Asp Lys Tyr Val Val Leu Leu 
180 185 

teg ggc ctt tgt att gga age aaa teg got aat coo ctg cag ttt tag 1744 
Ser Gly Leu Cys lie Qly Ser Lys Ser Ala Asn Pro Leu Gin Pha Gin 
190 195 200 

ott ctt gtt gac oat ata act ggg cat etc gga gat gag gag 1788 
Leu Lou Val Asd His I le Thr Gly His Leu Gly Asp Glu Glu 
205 210 21S 

gttcaaatct cttaacttgo aggttgttca acatatttct ttccttaatt tatactttat 1846 

ggtttgaaca g gaa can ggc ctt gca gca cag ata gtt cat gta gta att 1896 
Glu Gin Gly Leu Ala Ala Gin I le Val His Val Val I le 
220 225 

get gga aac tct ttt gaa ttt ceo age aaa etc att aat ggc cag 1941 
Ala Gly Asn Ser Pha Glu Phe Pro Arg Lys Leu I le Asn Gly Gin 
230 235 240 

gtacttataa cttttgttgc tgatatattc tcagatacag ttccagtaat tatctgcccc 2001 

agttatgtct tatgBtcttt attggttgat otttgtag aac ttg gec teg aaa gat 2057 

Asn Leu Ala Ser Lys Asp 
245 
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caa teg aoa ctg tat gag occ ate aaa gag ctt gat ato atg tta age 2105 
Gin Ser Thr Leu Tyr Qlu Pro I le Lya Glu Leu Asp I Is Met Leu Ser 
260 255 260 265 

cag gtcagttaao tggartotacg tgtgtgttat cgatatctat tgagatgaaa 2158 
Gin 



gttcaaactc ctgttttttt ttttgtggat tgtttttag ata get gca gga gtt 2212 

lie Ala Ala Gly Val 
270 

tea gta gat ate atg oca ggc acg aat gat oca got aac ttc gca ttg 2260 
Ser Val Aap I le Met Pro Gly Thr Aan Asp Pro Ala Asn Phe Ala Leu 
276 280 285 

oat cag cag gtctgcaaat acataagaaa cattcaaaat cccgcatttt 2309 
Pro Gin Gin 
290 

gtatcgataa ctotgattca taggecotte tottttgttc ag cat ctg aat aga 2363 

Pro Leu Asn Arg 



tgt ctt ttc cct gga tot tea cct tat aao aco ttc aga tea tgt aoa 2411 
Cye Leu Phe Pro Gly Ser Ser Pro Tyr Asn Thr Phe Arg Ser Cys Thr 
295 300 305 310 

aat cct cao tea ttt get gtc gat aat ate ag gtatgattat tattaatagt 2463 
Asn Pro His Ser Phe Ala Val Asp ten I le Arg 
316 320 

tgaetacBflt ctctctgatt ttacaaegat aaaattcttg ggtttatctg aetgaaaacc 2523 

tcatatgggg geattttgea g a ttt ctt gga act tot ggt cag aao ate gat 2575 

Phe Leu Gly Thr Ser Gly Gin Aan I le Asp 
325 330 
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gao ctt gge aag tao toa gag get nag age aac ctt gat ttt gtg gaa 2823 
Asp Leu Gly Lys Tyr Ser Glu Ala Lys Ser Lye Leu Asp Phe Val Glu 
335 340 345 

age acg ctg agg tgg aga cat ctt boc cca act gca cot aat aca etc g 2572 
Arg Thr Leu Arg Trp Arg His Leu Ala Pro Thr Ala Pro Asn Thr Leu 
350 365 360 

rtaagaattc toottgeect gcaagattac ttttttgaao taageccata aaaaaatgat 2732 

cctttgagtt ctatttggtt ttgattcact tgcgtacag gt tgt tat cct ttc 2785 

Gly Cys Tyr Pro Pha 
365 

ace gat aga sac cct tto ttg att goa ace tgc cog cat gtc tao ttc 2Q33 
Thr Asp Arg Asp Pro Phe Leu I le Glu Thr Cys Pro His Val Tyr Phe 
370 375 380 

gto ggg aat oaa gat aaa tat gac aac cgt ttg ata aag g gtaaaagcac 2883 
Val Gly Asn Gin Asp Lye Tyr Aeo Asn Arg Leu I le Lyo 
385 390 395 

cttacacaga gattagaaat aacattotct ttttftcaeac atcaggcttt aacttttott 2943 

gggtaaatat gaatgotgea g gg tcagaagggcagcttgtccggttgatc 2993 

Gly Ser Glu Gly Gin Leu Val Arg Leu I le 
400 405 

tgc att cct aag ttc tgt gag acc ggt att got *tt gcg gtgagtttaa 3042 
Cys I le Pro Lys Phe Cys Glu Thr Gly I le Ala Val Ala 
410 415 420 

aatttgagca gaatttgaga ccatttaccc tcatagattg cagattotaa ateteaaaat 3102 

caccatgtot atttegcag gtg aac eta aga aat Gtg gaa tgt cac act tta 3154 
Val Asn Leu Arg Asn Leu Glu Cys Hie Thr Leu 
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425 430 

age ttt ago aot oag ate aac caa tea taacattgag ttgotaottt 3201 
Ser Phe Ser Thr Gin I le Aan Gin Ser 
435 440 

SKtagattat ttoctgtctt gaagatgtaa tgttgHgctt tttcagtaao acactcetat 3261 

gttotaecca aatgtttgtt aaaaatcott tttcttgagt ggaaetteca aatctttgga 3321 

tatattggta atgoteattg ttttgtocta attttctaaa aatctcgaca cgagttotta 33B1 

ggtagtcaca taaaggacaa aaagggcoga ccagatagtg tcgtggtcgt tggtcagaag 3441 

aaogtgaaaa gaetgeaaaa ataatcttaa aaaaagcaac eagtgcecag 8atctcatgc 3501 



aaatgtetct ctctetcttc teaaeggeta tatceateca caettattac attataaaat 

taattaaatg caataatgta aegcattata ttotcoaaog gtceatttte ooseatttoa 3621 

ctaacottto ctttataacg caaaacagtt toatcttcta eacttaaeac tttaatcctc 3681 

tot 3684 



<210> 83 
<211> 440 
<212> PRT 

<213> Arab idops is thai i ana 
<400> 93 

Met Qlu I le Asp Ser Glu Lys I la His Glu Arg Lye Gin Ser Asp Tyr 
15 10 15 



25. Mar. 2004 23:40 S. YAMAMOTO OSAKA NO. 7 3 13 P. 230/239 



228/236 



Asn Ser Leu Asp Glu Arg Phe Glu I le Gin Lya Glu Mat Tyr Arg Gly 
20 25 30 



.Gin Gin Tyr Ser Gin 1 le Tyr Phe Ala Arg Leu Hie Leu Mat Arg Thr 
35 40 45 



Leu Leu Tyr Ser Leu Ala Pro Thr Trp Lye Ser His Leu Pro Val Cya 
50 55 60 



Lya Val Leu Gly Leu Glu Lya Gly Lye Glu Cys I le lie Val Gly Thr 
65 70 75 80 



Leu Phe Lya Hie Met Lye Leu Lye Pro Cys Val Leu Asp Glu Tyr Ser 
85 90 95 



Lya Glu Arg Ser Val Thr Pro Leu Val Lys Pro Hia Asn Phe Met His 
100 105 110 



Pro Asp Asp Asn Leu I la Leu Glu Asp Glu Ser Gly Arg Val Lys Leu 
115 120 125 



Ala Gly Ser Ala Leu Ser Pro Ala I le Tyr Val Thr Gly Val Val Val 
130 135 140 



Ala Leu His Gly Lys Glu Thr Asn Ala Gly Glu Phe Phe Val Glu Asp 
145 150 155 160 



Val Leu Gfu Ala Gly Leu Pro Pro Gin I le Glu Arg Pro I le Asp Leu 
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165 170 175 



Gin Qlu Asp Lys Tyr Vb! Val L«u Lag Ser Gly Leu Cys lie Gly Ser 
180 165 190 



Lys Ser Ala Asn Pro Leu Gin Phe Gin Leu Leu Val Asp His I le Thr 
195 200 205 



Gly His Leu Gly Asp Glu Glu Glu Gin Gly Leu Ala Ala Gin lie Val 
210 215 220 



His Val Val I le Ala Gly Asn Ser Phe Glu Phe Pro Arg Lys Leu I le 
225 230 235 240 



Asn GJy G|n Asn Leu Ala Ser Lys Asp Gin Ser Thr Leu Tyr Glu Pro 
245 250 255 



Me Lys Glu Leu Asp I le Met Leu Ser Gin Me Ala Ala Gly Val Ser 
260 285 270 



Val Asp I ie Mat Pro Qly Thr Aen Asp Pro Ala Asn Phe Ala Leu Pro 
275 280 285 



Gin Gin Pro Leu Asn Arg Cys Leu Phe Pro Gly Ser Ser Pro. Tyr Aan 
290. 295 300 



Thr Phe Arg Ser Oys Thr Asn Pro His Sar Phe Ala Val Asp Asn I le 
305 310 315 320 
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Arg Phe Leu Gly Thr Ser Gly Gin Asn I la Asp Asp Leu Gly Lye Tyr 
325 330 335 



Ser Glu Ala Lys Ser Lys Leu Asp Phe Vel Glu Arg The Leu Arg Trp 
340 345 350 



Arg Hia Leu Ala Pro Thr Ala Pro Asn Thr Leu Gly Cya Tyr Pro Phe 
355 360 365 



Thr Asp Arg Asp Pro Phe Leu I Is Glu Thr Cye Pro His Val Tyr Phe 
370 375 380 



Val Gly Asn Gin Asp Lys Tyr Asp Asn Arg Leu I Is Lys Gly Ser Glu 
390 395 400 



G|y Gin Leu Val Arg Leu I le Cys I le Pro Lys Phe Cys Glu Thr Gly 
405 410 415 



I le Ale Val Ale Vel Aan Leu Arg Asn Leu Glu Cys His Thr Leu Ser 
420 426 430 



Phe Ser Thr Gin I le Aan Gin Ser 
435 440 



<210> 94 
<211> 454 
<212> DMA 
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<213> Mjs nusculus 
<40Q> 94 

ctgcagagga ttttocaaag tataattaga gattggatgt ggggaagaat tatfftttttt 60 

tttttctttt t«gtaatctt atartt«rt atgctttatt ttctaattga tttgaaagag 120 

gatatagaaa caaaagacag gagaaaaate atctggcctt ctgatactta tttgaaggct 180 

ttctaatttc rcaactritaa ccccaagoto tccgttttac tgtttagtat tctaggctgg 240 

cagtttgagt ctgtaccagg caaaaaacfft tccaaatcaa gatagaoagg atggagaacc 300 

aatcacagaa ctgga t t tc c tttcaaatto taccaatggc tattgtgcag gagactttga 360 

actcacaaag aaaggogggg ccaagactta agcgttaaaa atcaocta^ agccagcctc 420 

ccagcagcag taaagaggct gttgtgcata ccat 454 

<210> 9S 

<211> 5725 

<212> DNA 

<213> Mus muscu I us 

<400> 95 

agtggttgtg ggagacttac cgtcctcttg tctctggaga gtgccttota ocatgtcatc 60 

agaagggctg tcatcttggt ccccgatttc ttccacatca ttgtoctgag catcagcago 120 

fftetccaats gflgcarttta atttgaggca atacttectc ttcaactggc cgttactttc 180 

aectggacta gacacatcge gcttctgaga acacscttta tooaflaaaec ggataccgaa 240 

atcatgeeeg gactacatca tcaagttgat gtoctccttt ttcacgaaaa tctttgtggt 300 

gtacctgtag ttoagoacct cttcaaatat gtgggagcag atgaaatcta tctctatgat 360 



25. Mar. 20 04 23:41 



S. YAMAMOTO OSAKA 



NO. 7313 P. 234/239 



232/236. 

ggacaagct* tccqgttcta gsttcttgaa aagtttcttt tttttttctt tcaatttttt 420 

attaggtatt tagotoattt ecatttccaa tgctatscca aaagtccccc atacccaccc 480 

accoccactc coctacocgc tcactccacc tttttggccc tggcgttccc ctgttctggg 540 

gcatataaag tttstgtgtc caatgggect ctctttcca* tgatggccga ctaggccato 600 

ttttgataca tatgcagcta gagtcaagag otccggggta ctggttagtt cataatgttg 660 

atccacotat agggttgcag atccotttag ctcettgggt actttetcta gctcetccat 720 

tgggagcctft gtgatccHtc cattagctg* otgtgggcat ccacttetgt gtttgctagg 780 

occqggcata gtetcacaag agacagctac atctgggtcc tttcgataaa atcttgctag 840 

tstartgcaat ggtgtcagcg tttggatgct gattatgggg tggatccctg gatsaggnag 900 

tototacatg gtccatoctt tcatctcago tccaaacttt fftctctetaa ctccttccaa 960 

gggtgttttg ttcccacttc taaggagggg catagtgtoc acacttcagt cttctttttt 1020 

catgagttto atgtgtttag gnaattgtat cttatatott gggtatcct* ggttttgggc 1080 

taatatccac ttatcagcga gtacatattg tgtgagttcc tttgtgaatg tgttacotca 1140 

ctcaggaaga tgetartccag gtccatccat ttggctagga atttcataaa ttcattcttt 1200 

ttaatagctg agtagtaoto cattgtgtag atgtacoaca ttttotgtat ocattcctot 1260 

gttgaggggo atctgggttc tttccagctt ctggctatta taaataaggo tgctatgaac 1320 

atagtggage atgtfftcctt cttaccagtt ggggcatetc ctggatatat gcccaggaga 1380 

ggtattcotg gatcctccgg tagtactatg tccaattttc *««ggifrag ccagatggat 1440 
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ttccagagtg gttgtaaaag cct^caatcc caccaacaat ggaggagtgt tcctotttet 1500 

ccacatcctc gccagcatct gctrtcacct gaatttttga tottagocat tctgactggt 1560 

gtgaggtgga atatcagggt tgttttgatt tgcatttccc tgatgattaa ggatgttgaa 1620 

cattttttca ggtgottoto tgccattcgg tattcctcag gtsagaattc tttgttcagt 1680 

tctsagccce atttttttaa teresttatt tgattttotg aagtccacct tettgagttc 1740 

tttatatatg ttggatatta gtecectatc tgatttagga taggtaaaga tootttccca 1800 

atctgttggt ggtctotttg tcttattgaa a*tgtctttt gccttgcaga aactttggag 1860 

tttcattagg tcccatttrt caattctcga tcttacagca caagccattg ctgttctgtt 1920 

caggaatttt tcccctgtg© ccatatcttc aaggctttto cccactttot cototataag 1980 

tttcagtgtc tctggtttta tgtgaagtto tttgatccat ttagatttga ccttagtaca 2040 

aggagataag tatggatega ttcgcattct tctacateat aacaaccagt tgtgccagca 2100 

ccatttgttg aaaatgctet ctttcttooa ctggatggtt ttagetcoct tgtogaagat 2160 

csagtgacca taggtgtgtg gffttcatttc tgggtcttca attctattcc attggtctao 2220 

ttgtctgtct ctataccagt accatgoagt ttttaocaca attgctctgt agtaaagctt 2280 

taggtcaggc atggtgattc caccagaggt tcttttatoc ttgagaagag tttttgctat 2340 

cctaggtttt ttgttattcc agatgaattt gcaaattget ccttctaatt cgttgaagaa 2400 

ttga*ttgga attttgatgg ggattgcatt gaatctgtag attgcttttg gcaagatagc 2460 

oattttteca atattgatcc tgccaatoca tgagoatggg a^atctttcc atcttctgag 2620 

atcttattta atttctttct tca«gactt gaagt tt t t a toatacatat ctttcacttc 2580 
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ctcagttaga gtcacgccga gatattttat attartttgtg aotattgaga agg^tgttst 2640 

ttcootaatt tatttatoag aatgtttatt ctttgtfftag agaaaggocq ttgacttgtt 2700 

tgagttaatt ttatatccag ctacttcacc aaagctgttt atcaggttta ggagttctot 2760 

ggtggaattt ttagggtcac ttatatatac tatcatatca tctgcgaaaa gtgatatttt 2820 

gaottastct tttccaattt gtatcccctt gatctccttt tgttgtogaa ttgctcagca 2880 

ctgcactatt cttaacaaag ttgattctca ttagaaaata aagctgccat atgaccatat 2940 

aacacttagt aaotgggaaa atttgatttg atctggtgat ttgtcacagc aataacaaag 3000 

taactatcac aatggctgaa acaagtctgo tcacttggaa tcaacacttt ttgtcccagg 3080 

agcaaoagag tctteagtat caggggccta aatttagaga tgaaggtttg gaootgtagc 3120 

ctsaacctct tgcagaagtg atgtattaaa aggotgatca acaatggtcg atacaagagt 3180 

actccaggcc agocaatcca acaagocoaa taccttgaag gatgaaaccc atgcccaaga 3240 

taaottcctg tgcctggtgg ctgggcctct actgagtgcc aoaaagtaga agaaaaaact 3300 

ctagatgata gtgttcctct aagcatgaat aactgatata tattcatgot getctacctc 3360 

agatattcag acttttccco ctggttttca gtaaatcaaa ttggatcact ccaotcttot 3420 

ctctcctoct cttctcattt cctctgttca gcotooootc ccagattctc cagtctgacc 3480 

aogtttctaa acagtttget aatttatctt ggcagotgag gcagetatgg gagfic&c&gc 3540 

aggoagagag c asa gg Hgnn tcagggttct cagcagggct ctcagcaggg ototoagcag 3600 

ggctgttgtg ggt g at n ott ggattctota tcctccagga acagtttcac tgttccagaa 3660 
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gatggtgatg attctgacga etgagatgca egtftggtgg tgtetctgga raetaaagt* 3720 

caggtgcoaa gtggttccaa atagctggrt goa g t tt g to tcaggggoao ototagaggg 3760 

toagootgtt totttcagcc tctagagggc agagat^ogt cccagaoctt gctctctaca 3840 

ttatcctagc ctttctgtgc cotttgtgag gcgcctgcag ttaagaacgt gtccagcagg 3900 

gggcgcagtg tacatgggtg ttctccarta acagtcttgg ctgggaagga gagotagatt 3980 

ocaggttott aaaatactgt tttcotgtac atacctaagt aatctttaca ttggaaaaoa 4020 

aacaaatagt aaagctctgt tgttgttgtt gataagtago aaattaattt agggggagt* 4080 

gtttgggggg ctgatgggtc ttgttctgcc attcaggctg ggctgaagct cctagggtot 4140 

gaagatgctc ctrtctcaga ctccaaagca tgggactgca tacagaagcg tgcaacagtg 4200 

otaggcttco aatcaggttt cacattttgc ttctagacag aaatataatt tcctgaaacc 4260 

tttcgttttg aaatgatgtc attattgggc ococgcactc attgctgctg acgoccccct 4320 

cocactatcc ctcgggctga aartgtactga ttgggtgtea acgotoattt gcactgatgc 4380 

tccooootta atccctggag ctgaaatgtc otgattgggt gccaaaattt tttccactga 4440 

tgcctctoco atcccattag aactaggact gaaatgtcat gattgggcgc aaaaactaat 4600 

ttccaattat gcccggcccc tccgattato cctggtgctg agatgtcatg attggggcca 4560 

aoaotoattt ctgctgatgg coctcctctc ccattagaoa tggacctgaa tccgtgtcat 4620 

gattggaogo oaacactcat ttccactgat gccccggccc tcocarttagt cctgaggctg 4680 

aacccctrtc atgattgggo tccaetcctc atttcaggtg atgctcagct octoodatca 4740 
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gccotgtggc tgaatctctg tcacgattgg gcoccaacco toatttctgc tgaggcccas 4800 

cccctcccat tagccotggg gotgcatcoo tgtcaccact agacaccaac actcatttct 4860 

gotgatgccc cgcccatgoc attacccttg ggcctaaato cctgtcatga ttgaactcca 4920 

acccacattt atcctgatac cctgactcoc attartcotta ggcttaatcc gtgtcataat 4980 

tgggcgccaa cactgattto ctctgatgcc otgoocctcc cattagcccg ggactgaatc 5040 

cctgteataa ttggacttga accctcattt ttgctgaggo coagogocto ccatttgtcc 5100 

tcgggctgat ccctgtoatg attgggococ aacoctcatt tcggctgagg ooocactcct 5160 

ccaattagcc ctgaggctga atccatgtoa tgagtaggca ccaactctca ttaacactga 5220 

tgcgctgccc cttacattag ccctfflggct gaatccctgt oatgattggg ccccaacaot 5280 

catttctgct gatggcccto otctoccatt agaootgagg ctgaatccgt gtcatgattg 5340 

ggcacceaac cgcaattcca ctaaagcccc zcAccfccccz ttaccatcct gcogaaacca 5400 

tgtottgtca tgattgggcc ccaaccctcc tttocactga tgooocoooc tcccttaagc 5460 

cctootgotg agaocacatc ttgattgggo actaaoactc atttocgotg atgcocacca 5520 

ctcccatttg ccctgggact taaaocctgt cgtgattggg tgtcaaccct catttccggt 5580 

gatgccccgc ctcttcctat aaatcctggc getoaaatac tgtggtcggt gggcaggaao 5640 

agocatttgg atcactgcct gcagcctagc ggttgagctg ctctggogat tafctgttct 5700 

gaggtacttt gggaatgtgg gaetg 5725 



